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Solutia DNAPL Workplan Comments.wpd

!

Attached are EPA comments on the DNAPL Workplan. Our expectations are that all work, 
including submittal of the CMS for DNAPL, is due no later than August 27, 2004.

To: sdsmith@solutia.com
co: rjhilll@solutia.com, bsyare@solutia.com, rswill@solutia.com 

Subject: Contacts

I sent this attachment to Gary today and later found out that he is know longer the project 
manager. Solutia needs to be more timely in notifying me of any contact changes. Also, in the 
future, only the designated Solutia project manager should initiate any calls regarding meetings, 
comments, etc. If you would like to meet, the new designated Solutia project manager can 
contact me at bardo.kenneth@epa.gov or at (312) 886-7566 with a propsed agenda and date.



1.

2.

3.

Ensure that the 3-D seismic reflection surveys cover the east-west length 
and north-south width of the Solutia facility and, if possible, extend off
site west of Lot F and/or south of the facility to confirm the boundaries 
of the known topographic low of the bedrock surface.

It is our understanding that the pipeline corridor was only used to route 
benzene, a potential LNAPL. Therefore it does not seem useful to 
investigate this area for DNAPL (Task 4). In the alternative, more useful

The approximate three and one-half months Solutia has taken to submit a 
workplan to undertake DNAPL investigations has seriously impacted 
Solutia’s ability to submit the required Final Corrective Measures Proposal 
due on June 1, 2004. In our December 12, 2003 meeting, it was our 
understanding that the DNAPL workplan for the CERCLA Sauget Area 1 
Sites would be used to investigate the Solutia facility. An addendum to 
the workplan would be submitted to EPA in early-January that specifically 
delineated the sampling locations. With this timeframe, DNAPL 
investigations for Sauget Area 1 Sites and the Solutia facility were on track 
for initiation in mid-January, with completion in June 2004, the same time 
that the Final Corrective Measures Proposal was due.

EPA notified Solutia Inc. on November 4, 2003, that it was apparent that 
DNAPL was an issue at the Solutia facility. At that time, Solutia was 
undertaking DNAPL investigations at the adjacent CERCLA Sauget 
Area 1 Sites but had not specifically proposed or discussed the need to 
undertake similar DNAPL investigations at the Solutia facility pursuant to 
the RCRA Consent Order. In our November 5, 2003 letter, EPA 
provided its own evaluation of bedrock topography and chlorobenzene 
concentrations in groundwater as related to potential DNAPL presence, 
based on existing information presented in Solutia reports.

To complete the DNAPL evaluation in a timely manner and ultimately, 
the final corrective measures, Solutia must initiate the work and schedule 
outlined in the DNAPL workplan immediately upon receipt of these 
comments, with completion of the work no later than August 27, 2004.

EPA Comments on DNAPL Characterisation and Site Corrective 
Measures Study VJorkplan^ Solutia Inc., February 18. 2004



4.

5.

6.

2

Specific soil boring/piezometer locations for DNAPL investigation 
currently depicted in Figure 3 should be appropriately located based on 
the results of Tasks 2 and 3, and consideration of historical data in Table 
1 (see Comment #3). The current locations are only preliminary and 
must be refined and supported based on data from the DNAPL survey of 
existing wells and the geophysical survey. Off-site locations to the west 
and south may also need to be considered based on the results of Task 3 
and preferential migration pathways following the bedrock surface 
topography.

The Handbook of Groundwater Protection and Cleanup Policiesfor RCRA 
Corrective Action, EPA/530/R-01/015, September 2001 provides and 
explains EPA policies on protecting and cleaning up groundwater at 
RCRA corrective Action facilities. Ensure that this guidance is used in 
undertaking the DNAPL investigations and corrective measures study.

In similar DNAPL investigations at another facility, vial test kits 
containing Sudan IV dye were found to be the most useful for qualifying 
DNAPL in soil samples. In that case, a pre-measured mass of Sudan IV 
dye was dissolved in a sugar cube in a vial. A measured volume of soil 
and water was added and agitated until the sugar dissolved. The 
hydrophobic dye stained DNAPL red. In addition, another hydrophilic 
dye was added to stain the water green and make the red dye more visible. 
The kits were available from Cheiron Resources Ltd. of Calgary, Alberta, 
Canada.

information for Task 4 would be obtained by investigating the areas 
where historical data presented in Table 1 shows the greatest potential for 
DNAPL (i.e., GP-4A/B, GM-13, GP-19A/B, and SCI). There was also 
over 59,000 pounds of chlorobenzene released to the subsurface in 2000 
and 2001 in the chlorobenzene process area and DNAPL would be 
expected. Another potential DCB source area exists in the Eastern Plant 
Area in the vicinity of G-102 and CA-3 that should be investigated under 
Task 4. Ensure that the proposed Task 4 soil boring/piezometer 
locations consider these likely and potential DNAPL areas.



t

7.

3

Include In-Situ Bioremediation as a potential corrective measure in Task 8. 
DNAPL may not be directly treatable by biological methods but increased 
biological activity could enhance the removal of DNAPL by increasing 
concentration gradients and providing natural surfactants. The natural 
process of biodegradation (i.e., acclimated bacteria) should be investigated 
along with enhancement techniques for these natural processes through 
the addition of amendments (e.g., nutrients, organic substrates) to manage 
subsurface conditions. Investigate analytical parameters indicative of 
biological activity (e.g., heterotrophic plate counts, presence of 
degradation products, bicarbonate, ammonia, dissolved iron, manganese, 
sulfide).
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LETTER OF TRANSMITTAL

TM

Date: 3-9-04

The following items are:

X Enclosed .Requested Sent Separately Via: e-mailX 

Description

The above items are submitted:

For your review X At your request For your signature

 For your files For your action For your information

Comments:

By: Jorge Garcia

SOLUTIA

No. of 
Copies
1
1
1

From: Steve Smith
575 Maryville Centre Drive 
St. Louis, MO 63141
(314)674-4660 FAX (314) 674-8957

Tech Memo
Table 1
Figures 1-10

. •



Garcia, Jorge Y

Nabil;

Steve

1

We plan to switch back to the ROD approved look-up tables for determining pumping rates during the wall construction. 
Also we plan to continue monitoring groundwater levels during March 2004. We can discuss further on our call 
tomorrow.

Attached are the Tech Memo, Data Table and Figures demonstrating that the Sauget Area 2 Groundwater Migration 
Control System maintained a hydraulic trough upgradient of the Mississippi River along the entire length of Sauget Area 2 
Site R when surface water levels were falling and rising in February 2004. This is the hydraulic control information we 
promised to send during our last call.

GW Control Tech trough.xls (23 KB) Solatia final figs 
Memo.doc (46 K... 3-8-04.zip ...

Smith, Steven D
Monday, March 08, 2004 5:38 PM
Nabil Fayoumi {fayoumi.nabil@epa.gov); Ken Bardo (bardo.kenneth@epa.gov); Sandra Bron 
(Sandra.Bron@epa.state.il.us); Peter Barrett (pbarrett@CH2M.com)
Williams, Richard S; Yare, Bruce S; Garcia, Jorge Y
FW: WGK - Groundwater Migration Control Tech Memo

Cc:
Subject:



• •.

DATE: March 8, 2004 cc:

SUBJECT:

TO: Bruce Yare

Sauget Area 2 GMCS 
Groundwater Control

Richard Williams/ R.S Williams 
Steve Smith! Solutia

As shown on Figures 2 through 10, a hydraulic trough, centered on GMCS pumping wells EW-1, 
-2 and -3 and extending the entire length of Site R, was present upgradient of the Mississippi 
River. This trough was maintained during periods of falling surface water levels (February 12 to 
20) and rising surface water levels (February 21 to 26). The presence of a hydraulic trough 
upgradient of the Mississippi River indicates that groundwater migrating downgradient of Site R 
was under control.

These data were used to generate a groundwater and surface water level elevation map for 
February 12, 16, 17, 19, 20, 23, 24, 25 and 26, 2004 (Figures 2 through 10). Each daily 
groimdwater and surface water elevation map was evaluated to determine whether or not 
pumping from the GMCS created a hydraulic trough (groundwater low) upgradient of the 
Mississippi River along the full length of Sauget Area 2 Site R. If the GMCS maintained such a 
hydraulic trough, groimdwater discharging to the Mississippi River downgradient of Site R 
would be controlled.

Groundwater level data were collected from piezometers and monitoring wells at the Sauget 
Area 2 Site R Groundwater Migration Control System (GMCS) between February 12 and 26, 
2004 to assess whether or not groundwater downgradient of Sauget Area 2 Site R was controlled 
by the GMCS. Groundwater level measurements were automatically recorded in four 
piezometer pairs (PZ-IE/W, PZ-2E/W, PZ-3E/W and PZ-4E/W) and three pumping wells (EW- 
1, EW-2 and EW-3) as part of normal GMCS operation. Manual groundwater-level 
measurements were made on February 12, 16, 17, 19, 20, 23, 24, 25 and 26, 2004 in six 
monitoring wells (B-21B, B-25B, B-26B, B-28B, B-29B, and GM-27B) screened in the Middle 
Hydrogeologic Unit. Surface water levels from a river stage gage at the ABRTF diffuser were 
also automatically recorded. Piezometer and monitoring well locations are shown on Figure 1, 
and groundwater and surface water level data are presented in Table 1.

FROM (Jorge Garcia-Solutia) 



B-26B GM-27B

3/9/20041

RS = River Stage 
na = not available

Note: Groundwater data from monitoring wells with "B" and "GM" designation were collected manually, daily. 
Remaining data were automated collected, data is presented as average daily data.

na 
na 
na 
na 
na 

382.04 
382.84
382.44
383.54

PZ-1W PZ-2W PZ-3W PZ-4W
378.33 377.68 378.66 380.08 
378.26 377.70 378.68 380.01 
378.05 377.35 378.38 379.81 
378.06 377.33 378.46 379.95 
377.90 377.31 378.38 379.78
379.18 379.93 380.68 380.66 
379.53 380.75 381.09 380.50 
379.58 380.62 380.93 380.58
380.18 381.93 382.16 381.13

Table 1
Groundwater and River Stage Elevation 

at the Sauget Area 2 Site-R 
Sauget, Illinois

B-21B B-25B
382.87 382.95 
382.67 382.75
382.77 382.65
382.67 382.75
382.67 382.55
382.87 382.55
382.97 382.65 
383.37 382.85
383.47 382.85

PZ-4E
379.27
379.17
378.99
379.14
378.93
380.14
380.58
380.67
381.14

RS
379.00 
378.96
378.39
378.24
378.80
383.36
384.93
384.50
386.53

[Date
12-Feb-04
16- Feb-04
17- Feb-04
19- Feb-04
20- Feb-04
23- Feb-04
24- Feb-04
25- Feb-04
26- Feb-04

PZ-2E
379.49
379.24
379.05
379.18
378.96
379.58
379.96 
380.08
380.31

PZ-3E
378.19
378.02
377.88
378.15
377.85
378.46
378.76
378.91
379.15

EW1
364.75
365.02
364.75
365.08
364.86
366.23
366.83
366.85
367.47

EW2
370.28
375.08
374.84
374.86
374.48
374.76
374.91
375.09
375.27

EW3
369.67
369.70
369.59
369.51
368.75
370.18
370.74
370.91
371.15

PZ-1E
378.00
377.94
377.73
377.73
377.63
379.16
379.76
379.80
380.45

B-29B B-28B
379.32 382.76 379.08 
379.12 382.66 378.98 
379.12 382.56 378.78 
379.22 382.76 379.28 
379.12 382.66 379.18 
379.22 382.66 379.58 
379.32 382.66 379.68 
379.52 383.06 379.98 
379.62 383.16 380.28
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March 9, 2004
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Background
forth an

that Solutia 
therefore liable

RE: Notice of Dispute
Administrative Order on Consent
U.S. ERA Docket No. R8H-5-00-003 
Solutia Inc.
ILD 000 802 702

The selected remedy in the CERCLA UAO consists of a 3,500-foot 
long "U"-shaped, fully penetrating, jet grout barrier wall; three 
partially penetrating groundwater recovery wells capable of 
pumping a combined total of 303 to 724 gpm; treatment of the 
extracted contaminated groundwater (the exact treatment design to 
be determined during the remedial design); monitoring; and 
institutional controls.

By this letter, the United States Environmental Protection Agency 
(U.S. EPA) serves notice of dispute pursuant to Section X.2 of 
the Resource Conservation and Recovery Act (RCRA), Administrative 
Order on Consent (AOC), U.S. EPA Docket No. R8H-5-00-003, 
effective May 3, 2000, because U.S. EPA believes
Inc. (Solutia) is in violation of the AOC and is 
for penalties.

Mr. Steven D. Smith
Solutia Inc.
575 Maryville Centre Drive

Louis, MO 63141

In our letter of December 17, 2001, U.S. EPA set 
integrated approach using Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and RCRA authority to 
address the discharge of contaminated groundwater to the 
Mississippi River. Under this approach, U.S. EPA would issue an 
interim action Record of Decision (ROD) to select a remedy to be 
used to stabilize the migration of contaminated groundwater at or 
from the Solutia facility. A CERCLA Unilateral Administrative 
Order (UAO) to implement the ROD was issued on September 30, 
2002, and required construction of the selected remedy to be 
completed within eight months of the effective date of the UAO.

Dear Mr. Vandiver:

VIA •
RETURN RECEIPT REQUESTED

&



2

We conclude that Solutia has not constructed and completed, in a 
timely manner, the selected remedy required by the CERCLA UAO.

The required construction of the jet grout barrier wall between 
the groundwater recovery wells and the Mississippi River was also 
delayed and subsequently modified. The jet grout barrier wall 
plan was replaced by an approach employing the construction of a 
slurry wall. The modified construction project was not initiated 
until September 2003.

Solutia is currently maintaining its responsibility for pumping 
the groundwater recovery wells and sending the recovered 
groundwater to the ABRWTF. However, groundwater data provided in 
the CERCLA UAO monthly reports submitted on January 12, 2004, and 
February 10, 2004, shows that contaminated groundwater has not 
been stabilized. Piezometers PZ-IS, PZ-2E, PZ-3E, and PZ-4E 
monitor groundwater levels between the three pumping groundwater 
recovery wells and the Mississippi River. For approximately 15 
days in December 2003, groundwater levels at PZ-2E, PZ-3E, and 
PZ-4E were 1 to 2-feet higher than the river stage level. In 
January 2004, groundwater levels at PZ-2E, PZ-3E, and/or PZ-4E 
were approximately 0.5 to 2-feet higher than the river stage 
level for 19 days. From February 1 to February 8, 2004, 
piezometers PZ-2E and PZ-4E had groundwater levels from 0.5 to 
2.5-feet higher than the river stage level. Pumping rates on 
February 6, 2004, were approximately 2225 gpm. The groundwater 
data shows that complete hydraulic control of contaminated 
groundwater is not being maintained through pumping of the three 
groundwater recovery wells and that contaminated groundwater 
continues to discharge to the Mississippi River.

On July 15, 2003 (on or about eight months after the effective 
date of the CERCLA UAO), the three groundwater recovery wells 
installed just east of the Mississippi River began pumping 
contaminated groundwater. However, Solutia's choice to send 
recovered groundwater to the American Bottoms Regional Wastewater 
Treatment Facility (ABRWTF) limited the volume of groundwater 
that could be recovered and treated. The initial pumping rate 
for the groundwater recovery wells was 73 gallons per minute 
(gpm). The pumping rate was insufficient, based on Solutia's 
modeling, to fully capture the contaminated groundwater 
discharging to the Mississippi River. The maximum pumping rate 
(approximately 1800 gpm) was not initiated until October 21, 
2003, when volume limitations were lifted by the ABRWTF.

Solutia stopped construction of the slurry wall in January 2004. 
Solutia recently stated that if construction were to resume in 
the future, at least 36 weeks are still required to complete the 
slurry wall. The slurry wall contractor INQUIP Associates, 
reports in a February 9, 2004, letter that serious impacts on the 
stability of the slurry trench may occur with the.stoppage of 
construction, including trench failure.



Notice of Dispute

facility do not exist.

3

Solutia 
the AOC

Our December 17, 2001, letter described an integrated approach 
using CERCLA/RCRA authority to address the discharge of 
contaminated groundwater to the Mississippi River. We stated 
that compliance with the interim action ROD would satisfy 
Solutia's obligation pursuant to the RCRA AOC to demonstrate 
compliance with the environmental indicator for control of 
migration of contaminated groundwater. However, Solutia has 
failed to comply and complete construction of the selected remedy 
within eight months of the effective date of the CERCLA UAO and 
as of this date, still has not completed construction of the 
requisite slurry wall. As a result, current data shows that 
contaminated groundwater continues to discharge from the Solutia 
facility to the surrounding area and on many days to the 
Mississippi River.
Section VI.3 of the AOC requires Solutia to demonstrate by 
January 1, 2004, that all current human exposures to 
contamination are under control. The incomplete selected remedy 
and ongoing discharge of contaminated groundwater from the 
Solutia facility indicate that Solutia has not demonstrated by 
January 1, 2004, that significant or unacceptable exposures to 
humans to the contamination continuing to emanate from the 
Solutia

Solutia has also indicated that continuation of the project is in 
doubt, putting the project's completion in doubt. Finally, 
Solutia's effort to pump groundwater in the vicinity of the 
Mississippi River area has not been shown to be effective in 
stabilizing the Solutia facility groundwater plume. Therefore, 
Solutia has not adequately demonstrated that it has met the 
requirement to stabilize contaminated groundwater and control 
human exposures as required in the RCRA AOC.

is subject to penalties for its continued violation of 
for each day that it fails to adequately demonstrate that 

contaminated groundwater migration continuing to emanate from the 
Solutia facility is stabilized and that current human exposures 
are under control by the due date. Solutia must complete the 
construction and operation of the selected remedy required by the 
CERCLA UAO as necessary, to demonstrate that the discharge of 
contaminated groundwater continuing to emanate from the Solutia 
facility to the Mississippi River is insignificant and currently

The RCRA AOC provides the schedule to stabilize the ongoing 
migration of contaminated groundwater at or from the Solutia 
facility. The scheduled date in Section VI.2 of the AOC is 
January 1, 2002. On December 27, 2001, the U.S. ERA Project 
Manager granted a 90-day time extension, to April 1, 2002, to 
stabilize groundwater, as requested by Solutia on November 30, 
2001.
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Please contact me at (312) 886-7566 to see if this dispute can be 
informally resolved, as required by Section X.2 of the AOC.

acceptable, and that all current human exposures to such 
contamination are controlled.
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Kenneth S. Bardo, Project Manager 
Corrective Action Section

Certified Fee

Return Receipt Fee

This Notice of Dispute pertains only to Solutia's property and 
groundwater contamination continuing to emanate from its property 
during its bankruptcy case. EPA reserves all of its rights with 
respect to all other violations by Solutia of the AOC and will 
seek appropriate rulings or make appropriate filings with respect 
to such violations in the future as appropriate.

Robert Hiller, Solutia (e-mail)
Richard Williams, Solutia (e-mail)
Bruce Yare, Solutia (e-mail)
Linda Tape, Esq., Husch & Eppenberger, LLC
Jim Moore, lEPA
Gina Search,
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03/16/04 08:10 AM

Ken & Nabil:

Steve

t

This email is to advise you that this morning the American Bottoms plant lifted the temporary flow 
restriction on Site R flow. (Also note there is no evidence to suggest that the upset at American Bottoms 
was in any way caused by the Site R water.)

Today we will set the pumping flow rate back to the targets set forth in the Record of Decision for the 
"no-wall" alternate.

"Smith, Steven D" 
<sdsmit@solutia.com>

To: Nabil Fayoumi/R5/USEPA/US@EPA, Kenneth 
Bardo/R5/USEPA/US@EPA

cc: "Williams, Richard S" <rswilll@solutia.com> 
Subject: Flow restriction by American Bottoms
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April 19, 2004

RE: Solutia W. G. Krummrich Plant

Dear Ken:

Sincerely,

Steven D. Smith

Enclosed is the CA750 Groundwater Migration Under Control Addendum as agreed in 
our meeting with the Agency on March 17/18, 2004.

Water Level and Pumping Rate Data
Hydraulic Control of Groundwater Migration Demonstration 
Physical Control of Groundwater Migration Demonstration 
Groundwater Control Data Gap Analysis 
Plume Stability Monitoring Plan

Mr. Ken Bardo
U.S. EP A Region 5 
Corrective Action Section
77 West Jackson Blvd 
Chicago, IL 60604-3590

This submittal is intended to resolve the March 30, 2004 Notice of Dispute Meeting, 
Administrative Order on Consent, EPA Docket No. R8H-5-00-003 and demonstrate that 
hydraulic control of the groundwater contaminant plume has and is being maintained. 
Specifically, this Addendum includes the following information:

If you have any questions or need additional information, please let me know. We would 
like to schedule a meeting at your convenience to discuss this submittal and define any 
follow up that is needed to further demonstrate that groundwater migration is under 
control.

SOLUTIA



cc: Nabil Fayoumi
Sandra Bron 
Jim Moore 
Gina Search 
Bruce Yare 
Richard Williams 
Bob Hiller

EPA
Illinois EPA 
Illinois EPA 
Illinois EPA 
Solatia
Williams & Associates
Solutia
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April 19,2004

CA750 Groundwater Migration 
Under Control 

Addendum

Submitted by: 
Solutia Inc. 

St. Louis, Missouri

W.G. Krummrich Plant 
Sauget, Illinois

Prepared for:
USEPA Region 5 RCRA 

Chicago, Illinois



TABLE OF CONTENTS

Section 1 - Water Level and Pumping Rate Data

• Extraction Well, Water-Level Piezometer and Existing Monitoring Well Location MapI

• Extraction Well Pumping Rate Protocol Chronology

Surface Water Level and Groundwater Level Data Table

Well Logs and Construction Records

Geologic Sections

Section 2 - Hydraulic Control of Groundwater Migration

• October 22, 2003 to January 31, 2004 (Water Level vs. Time Plots)

• February 1, 2004 to April 11,2004 (Groundwater Contour Maps)

File Kr041604 April 19, 2004

• July 2003 URS Barrier Wall Alignment Profile
• January 1984 D'Appolonia Bedrock Investigation

• Line of Evidence 1 - Surface Water Level > Groundwater Levels (Gradient Reversal, No 
Groundwater Discharge to Surface Water)

• Line of Evidence 2 - Surface Water Level > Pumping Water Levels (Gradient from River 
to Pumping Wells)

• Line of Evidence 3 - Groundwater Levels > Pumping Water Levels (Gradient from 
Water-Level Piezometers to Pumping Wells)

• Surface Water Level, Groundwater Level (PZ-1S, PZ-2E, PZ-3E and PZ-4E) and 
Extraction Well Pumping Rate Data Tables and Plots

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois

October 22 to 31,2003 
November 2003
December 2003
January 2004 
February 2004 
March 2004
April 1 to 11,2004

• Extraction Wells EW-1,2 and 3
• Water-Level Piezometers PZ-1 N/S, PZ-2 E/W, PZ-3 E/W and PZ-4 E/W
• Existing Monitoring Wells B-21B, B-25B, B-26B, B-27B, B-28B and B-29B
• Existing Monitoring Well GM-27B

• Screen Elevation Summary
• Extraction Wells EW-1,2 and 3
• Water-Level Piezometers PW-1 N/S, PW-2E/W, PW-3E/W and PW-4E/W
• Existing Monitoring Well GM-27B



TABLE OF CONTENTS

Section 3 - Physical Control of Groundwater Migration (Water Level vs Time Plots)

Section 4 - Groundwater Control Data Gap Analysis

Section 5 - Plume Stability Monitoring Plan

Monitoring Plan

Groundwater Quality Monitoring

Unstable Plume Criteria

• Well Location Map

File Kr041604 April 19,2004

• Line of Evidence 4 - Surface Water Level > Groundwater Levels (Gradient Reversal, No 
Groundwater Discharge to Surface Water)

• Line of Evidence 5 - Groundwater Levels > Pumping Water Levels (Hydraulic Trough 
Along River)

• Line of Evidence 6 - Surface Water Level > Outside GWL (PZ-2W) > Inside GWL (PZ-2E) > 
PWL (Gradient from River to Pumping Wells)

• Line of Evidence 7 - Outside GWL (PZ-2W) > Inside GWL (PZ-2E) (Gradient Across Slurry 
T rench/Barrier Wall)

• Line of Evidence 8 - Surface Water Level > Outside GWL (PZ-3W) > Inside GWL (PZ-3E) > 
PWL (Gradient from River to Pumping Wells)

• Line of Evidence 9 - Outside GWL (PZ-3W) > Inside GWL (PZ-3E) (Gradient Across Slurry 
Trench/Barrier Wall)

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois

• Plume Volume Monitoring
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SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

EXTRACTION WELL,

WATER-LEVEL PIEZOMETER

AND

EXISTING MONITORING WELL LOCATION MAP

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

EXTRACTION WELL

PUMPING RATE PROTOCOL

CHRONOLOGY

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

EXTRACTION WELL PUMPING RATE PROTOCOL CHRONOLOGY

Year From To Pumping Rate Protocol

2003 July 12 September 28

September 29 October 21

October 22 November 24

November 25 December 8

December 9 December 14

December 15 December 31

2004 January 1 January 21

January 22 January 29

File Kr041604 April 19,2004

Total extraction system flow restricted between 
500 gpm and 1200 gpm

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois

Total extraction system flow restricted to 200 
gpm by American Bottoms Regional Treatment 
Facility (ABRTF)

Extraction system total flow rate adjusted to 
keep groundwater level in each piezometer 
within 0 to -1 ft. of surface water level. Pumping

ABRTF lifted flow restrictions; allowed discharge 
at up to maximum rate. Total extraction well 
system determined using Record of Decision 
(ROD) pumping rate look-up table for Alternative 
C - Hydraulic Barrier (No Wall). Flow from each 
extraction limited to a maximum of 600 gpm.

Extraction system total flow rate adjusted to 
keep groundwater level in each piezometer 
within +/- 0.5 ft. of surface water level. Pumping 
rate adjustments made every two hours. New 
algorithm used to control pumping rate changes.

Extraction system total flow rate adjusted to 
keep groundwater level in each piezometer 
within +/- 0.5 ft. of surface water level. Pumping 
rate adjustments made every two hours. New 
algorithm used to control pumping rate changes.

Extraction well flow based on average 
groundwater level in two closest piezometers; 
pumping rate adjusted to keep average 
groundwater level within +/- 0.5 ft. of surface 
water level. Pumping rate adjustments made 
every four hours. Look-up table no longer used 
to control pumping rates.

Extraction well flow based on average 
groundwater level in two closest piezometers; 
pumping rate adjusted to keep average 
groundwater level within +/- 0.5 ft. of surface 
water level. Pumping rate adjustments were 
made on an hourly basis in increments of 10% 
of the look-up table. 600 gpm maximum 
extraction well flow rate restriction removed on 
December 7.



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

1

EXTRACTION WELL PUMPING RATE PROTOCOL CHRONOLOGY

Pumping Rate ProtocolYear ToFrom

New

2004 January 29 Extraction well EW-2 pump failure.

February 2 System temporarily shut down to replace EW-2.

February 3 Extraction system operation resumed.

February 4 February 17

February 18 March 4

March 5 March 15

March 16

March 16 April 11

File Kr041604 April 19, 2004

Water-level transducer in EW-2 set at incorrect 
depth after pump replacement.

EW - 2 water-level transducer set at correct 
elevation.

rate adjustments made every hour, 
algorithm used to control pumping rate changes 
so that groundwater levels would track surface 
water levels more closely.

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois

ABRTF restricted total extraction system flow to 
500 gpm because of treatment system upset 
that resulted in a TSS excursion.

Extraction system operated at maximum 
pumping capacity (2225 gpm).

Extraction system total flow determined using 
Record of Decision (ROD) pumping rate look-up 
table for Alternative C - Hydraulic Barrier (No 
Wall).

Extraction system operated at maximum 
pumping capacity (2175 gpm). EW-3 flow 
reduced by 50 gpm to prevent electrical 
overload and automatic pump shut down.



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WATER LEVEL AND PUMPING RATE

DATA TABLES AND PLOTS

OCTOBER 22 to 31,2003

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



Average Daily Water Level Readings

Date PZ-1S PZ-2E PZ-3E PZ-4E

GPM

WGK RCRA AOC April 19. 2004

380.13
380.15
380.13
379.85

10/22/2003 
10/23/2003
10/24/2003 
10/25/2003
10/26/2003
10/27/2003 
10/28/2003 
10/29/2003
10/30/2003
10/31/2003

GPM avg 
over 24 hrs

1492.00
1744.63
1727.51
1674.23
1717.45
1727.42
1755.44
1755.02
1745.46
1778.60

Gallons per Minute
Average

Water Level 
System down

October Water Level Data
Sauget Area 2 Groundwater Migration Control System

avg
WL

(blank cell)

River Stage 
Average

Level

24-hr 
average
380.66
380.53

Total
Combined

Flow

24-hr 
average
379.95
379.73
379.76
379.70
379.88
379.84
379.16
379.23
379.12
378.86

River Stage 
avg

378.10
378.12
378.48
378.38
378.65
378.42
377.86
377.92
378.03
377.42

24-hr 
average
379.00
378.68
378.78
378.69
378.83
378.84
378.54
378.42
378.37
378.03

24-hr 
average
379.08
378.73
378.79
378.70
378.85
378.82
378.55
378.40
378.37
378.00



383.00

382.50

382.00

381.50

381.00

X-* *

*<-

378.50
*378.00 *

377.50

377.00

376.50
10/26/2003 10/27/2003 10/28/2003 10/29/2003 10/30/2003 10/31/200310/22/2003 10/23/2003 10/24/2003 10/25/2003

Month (days)

PZ-3E —X— PZ-4E —^Surface Water Average Level|PZ-1S PZ-2E

April 19, 2004WGK.RCRAAOC

October Daily Average Water Level Readings 
Sauget Area 2 Groundwater Migration Control System

g« 380.50

Z 380.00 
c
•.S 379.50 5
in 379.00



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

i

WATER LEVEL AND PUMPING RATE
DATA TABLES AND PLOTS

NOVEMBER 2003

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



Average Daily Water Level Readings

Date PZ-1S PZ-2E PZ-3E PZ-4E

GPM

WGK RCRA AOC April 19, 2004

11/1/2003
11/2/2003 
11/3/2003
11/4/2003 
11/5/2003 
11/6/2003 
11/7/2003
11/8/2003 
11/9/2003 

11/10/2003 
11/11/2003 
11/12/2003 
11/13/2003 
11/14/2003 
11/15/2003 
11/16/2003 
11/17/2003 
11/18/2003 
11/19/2003 
11/20/2003 
11/21/2003 
11/22/2003 
11/23/2003 
11/24/2003 
11/25/2003 
11/26/2003 
11/27/2003 
11/28/2003 
11/29/2003 
11/30/2003

GPM avg 
over 24 hrs

avg
WL

Gallons per Minute
Average

Water Level

November Water Level Data
Sauget Area 2 Groundwater Migration Control System

1760.03 
1762.07
1747.35
1682.49
1577.33
1503.71
1425.80
1437.13
1462.70
1487.38 
1388.55
1530.31 
1543.08 
1615.00
1658.33
1667.19
1679.32
641.30
1086.62
1294.62 
1307.92 
1334.53
1336.20 
1052.11 
881.96 
458.99 
224.93 
250.08
882.72
1402.83

377.79
377.78 
378.08 
379.44
381.56
382.80
384.50
384.25
383.70
383.26
381.60 
382.41
382.06
380.69
379.83 
379.65 
379.44 
385.00 
387.88 
387.08
386.83
386.29
386.30 
386.34 
384.50 
384.48
385.16
385.17 
384.11
382.91

24-hr 
average
378.18
378.10
378.17
378.63
379.39
380.20
380.84
380.95
380.92
380.85
380.76 
380.46 
380.57
380.11 
379.51 
379.25 
379.35 
382.03
383.40
382.85
382.93 
382.75 
382.79
383.20
382.93 
383.34
383.94 
384.06
383.10
381.82

378.05 
378.10
378.14 
378.58
379.26
380.12
380.80
380.89
380.87
380.85
380.78
380.53
380.42
379.98 
379.55
379.31
379.27
381.81
383.37
382.85
382.89 
382.74 
382.80 
383.19 
383.08 
383.52 
384.00 
384.22 
383.34
382.14

379.01
378.98
378.91 
378.80
380.27
380.78
381.35
381.46
381.51
381.55
381.45
381.23
381.15
380.73
380.40
380.13
380.10
381.91
383.38
383.14
383.23
383.16
383.19
383.45
383.35 
383.54 
383.90 
384.02
383.59
382.59

Total
Combined

Flow

River Stage
Average

Level

Daily WL 
avg

24-hr
average

24-hr
average

24-hr 
average

379.96
379.90
379.92
380.20
380.61
381.12 
381.57 
381.69
381.74
381.75 
381.73 
381.53 
381.51 
381.25
380.95 
380.64 
380.67 
382.50
383.33
382.95 
383.05 
383.04 
383.09 
383.47 
383.47
383.92 
384.49 
384.60
383.90 
383.00



PZ-1S PZ-2E PZ-3E —^K..River Stage Average Level

WGK RCRA AOC April 19, 2004

388.50 
388.00
387.50 
387.00
386.50 
386.00
385.50 
385.00
384.50 
384.00
383.50 
383.00
382.50 
382.00
381.50 
381.00
380.50 
380.00
379.50 
379.00
378.50
378.00
377.50 
377.00

November Average Daily Water Level Readings 
Sauget Area 2 Groundwater Migration Control System

o 
> o 
z 
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LU

Month (days)

->^-PZ-4E



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

s

WATER LEVEL AND PUMPING RATE
DATA TABLES AND PLOTS

DECEMBER 2003

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois

• i
■g

I
. a



Average Daily Water Level Readings

Date PZ-1S PZ-2E PZ-3E PZ-4E

WGK RCRAAOC April 19. 2004

GPM avg 
over 24 hrs

12/1/2003
12/2/2003 
12/3/2003 
12/4/2003 
12/5/2003 
12/6/2003 
12/7/2003
12/8/2003
12/9/2003 

12/10/2003 
12/11/2003 
12/12/2003 
12/13/2003 
12/14/2003 
12/15/2003 
12/16/2003 
12/17/2003 
12/18/2003 
12/19/2003 
12/20/2003 
12/21/2003 
12/22/2003 
12/23/2003 
12/24/2003 
12/25/2003 
12/26/2003 
12/27/2003 
12/28/2003 
12/29/2003 
12/30/2003 
12/31/2003

Gallons per Minute
Average

Water Level

GPM
avg
WL

December Water Level Data
Sauget Area 2 Groundwater Migration Control System

830.12
1494.90 
1697.26
1570.40 
1579.00 
1776.35 
1800.09
1902.55 
2141.14
1812.99
1231.90
748.40 
375.08
229.15
224.93
225.37
224.96
225.28
224.92 
235.95
460.81
847.52
1111.96
717.45
330.48
224.85
273.80 
575.63
836.97
842.94
1189.19

382.58 
381.57 
380.80
380.95
380.79
379.97 
379.71 
379.45
379.23
379.91
383.28
384.95
385.67
385.79 
385.33
384.84 
384.83
384.79 
384.93 
383.66
383.85
382.98 
382.63
383.96 
385.33
385.24 
384.75 
383.82 
383.38 
383.36 
382.56

24-hr
average

River Stage
Average 
Level

24-hr 
average
383.43
382.81
382.24 
382.28
382.23
381.63
381.41
381.22
380.80
381.25 
383.00
384.32 
385.16 
385.51
385.54
385.32 
385.34
385.43
385.55 
384.73 
385.10
384.42 
383.86 
384.67 
385.70 
385.91 
385.65 
385.05 
384.59 
384.41
383.83

24-hr 
average
383.12
382.43
381.74
381.75
381.61
380.96
380.69 
380.45
380.70 
381.03 
383.57 
385.06
385.70
385.73
385.35 
384.79
384.76
384.75 
385.00 
384.10
384.23 
383.57
383.36 
384.35
385.43 
385.30 
384.84 
384.17 
384.00
383.76
383.33

Total
Combined

Flow

Daily WL 
avg

383.68
382.28
381.15
381.62
381.32
379.82
379.28
378.98 
380.03
381.98
389.98
391.32
390.99
389.62
387.26
385.90 
385.54
385.61
386.18
385.20
383.78
382.92
383.84
386.33 
388.09 
386.47
384.93
383.69 
384.09
383.56 
383.04

24-hr 
average
382.84
381.94
381.20
381.21 
381.08 
380.45
380.23
379.99
379.92 
380.13 
382.08
383.71 
384.81
385.18
385.22
384.92 
384.98 
385.02
385.19 
384.15 
384.67 
383.69 
383.04 
384.10 
385.32 
385.53 
385.32 
384.55 
384.00
383.72 
383.02



ZZZZZZZZw^’W^^WWZw^^
Month (days)

PZ-1S ■■—PZ-2E PZ-3E ^PZ-4E -*-River Stage Average Level

WGK RCRA AOC April 19. 2004

December Average Daily Water Level Readings 
Sauget Area 2 Groundwater Migration Control System

o
o2
c o
re >0) lL

392.00 -r-
391.50 
391.00
390.50 
390.00
389.50 
389.00
388.50 
388.00
387.50 
387.00
386.50 - 
386.00
385.50 
385.00
384.50 
384.00
383.50 
383.00
382.50 
382.00
381.50 
381.00
380.50 - 
380.00
379.50 
379.00
378.50 -



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

I

WATER LEVEL AND PUMPING RATE

DATA TABLES AND PLOTS
' ■ •

JANUARY 2004

• ;

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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389.00

^^;>'

Month (days)

PZ-1S «-PZ-2E PZ-3E ♦-PZ-4E X River Stage Average Level

WGK RCRA AOC April 19. 2004

381.50
381.00

380.50
380.00

§ o z
.2

?
J2 
LU

January Average Daily Water Level Readings 
Sauget Area 2 Groundwater Migration Control System

388.50 ■ 
388.00
387.50
387.00
386.50 
386.00
385.50
385.00
384.50 
384.00
383.50
383.00
382.50
382.00

379.50
379.00

<d* c5^ c5^ c?^



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

I

WATER LEVEL AND PUMPING RATE

DATA TABLES AND PLOTS

FEBRUARY 2004

"’j

April 19, 2004File Kr041604

la.

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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Average Daily Water Level Readings

Date PZ-2E PZ-3E

WGK RCRAAOC April 19. 2004

Gallons per Minute
Average

Water Level

February Water Level Data
Sauget Area 2 Groundwater Migration Control System

GPM
avg
WL

380.73
381.26
381.37
380.17 
380.07
379.92
379.82 
379.84
379.62 
379.46 
379.36
379.27
379.60 
379.50 
379.26
379.17 
378.99 
379.22
379.14
378.93 
379.30
379.74
380.14 
380.58 
380.67
381.14
381.60 
381.45 
381.35

1500.03 
810.83
1028.95 
2177.46 
2225.00 
2225.05 
2225.05 
2225.01 
2225.03 
2225.03 
2224.99 
2225.02 
2083.33 
2224.99 
2225.00 
2225.01
2224.98 
2070.29
2174.98 
2175.05 
2175.03 
2175.03 
2175.03 
2175.03 
2175.03 
2175.05 
2175.02
2174.99 
2175.00

381.83
382.58
382.31
380.64
380.43
380.28
380.10 
380.06
379.88
379.76
379.58 
379.49 
379.82 
379.51
379.28 
379.24 
379.05 
379.12 
379.18
378.96 
379.12
379.29 
379.58
379.96 
380.08
380.31
380.68 
380.66 
380.57

380.70
381.63
381.63
379.50
379.32 
379.05
378.88
378.88
378.65
378.51
378.35 
378.19 
378.55
378.31 
378.08 
378.02
377.88
378.32
378.15 
377.85 
377.96 
378.22 
378.46 
378.76 
378.91
379.15
379.42
379.43 
379.48

Total
Combined

Flow
GPM avg 

over 24 hrs
I 2/1/2004

2/2/2004
2/3/2004
2/4/2004
2/5/2004
2/6/2004
2/7/2004
2/8/2004
2/9/2004

2/10/2004
2/11/2004
2/12/2004 
2/13/2004 
2/14/2004 
2/15/2004 
2/16/2004
2/17/2004
2/18/2004
2/19/2004 
2/20/2004
2/21/2004
2/22/2004 
2/23/2004
2/24/2004
2/25/2004
2/26/2004
2/27/2004
2/28/2004
2/29/2004

PZ-4E 
24-hr

24-hr average 24-hr average average

PZ-1S
24-hr 

average
379.55
380.75
380.68
378.81
378.71
378.62
378.59
378.58
378.27
378.13 
378.06 
378.00 
378.52 
378.29 
378.08 
377.94 
377.73
377.67 
377.73
377.63
378.15
378.65
379.16
379.76 
379.80 
380.45 
381.00
380.68
380.50

River Stage 
Average

Level 
Daily WL 

avg
380.20
380.41
379.78
378.99
378.95
379.30
379.66
379.47
378.78
378.64
378.72
379.00
378.76
379.58
379.28
378.96
378.39
378.08
378.24
378.80
380.83
381.93
383.36
384.93
384.50
386.53
387.58 
386.08
385.25



388.50
388.00
387.50
387.00
386.50 -
386.00
385.50
385.00
384.50
384.00
383.50
383.00
382.50
382.00
381.50
381.00
380.50
380.00
379.50
379.00
378.50
378.00
377.50
377.00

Month (days)
River Stage Average LevelPZ-1S ■«-PZ-2E PZ-3E ♦—PZ-4E

WGK RCRAAOC April 19, 2004

c o

UJ

February Average Daily Water Level Readings 
Sauget Area 2 Groundwater Migration Control System

o 
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Z

# #



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WATER LEVEL AND PUMPING RATE
DATA TABLES AND PLOTS

MARCH 2004

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



Average Daily Water Level Readings

Date

April 19, 2004WGK RCRA AOC

3/1/2004
3/2/2004
3/3/2004
3/4/2004
3/5/2004
3/6/2004
3/7/2004
3/8/2004
3/9/2004 

3/10/2004 
3/11/2004 
3/12/2004 
3/13/2004 
3/14/2004 
3/15/2004 
3/16/2004 
3/17/2004 
3/18/2004 
3/19/2004 
3/20/2004 
3/21/2004 

3/22/2004 
3/23/2004 
3/24/2004 
3/25/2004 
3/26/2004 
3/27/2004 
3/28/2004 
3/29/2004 
3/30/2004 
3/31/2004

PZ-1S
24-hr 

average

March Water Level Data
Sauget Area 2 Groundwater Migration Control System

GPM
avg
WL

2175.03 
2175.01
2174.93 
2175.05
1180.12
449.99
449.74
435.44
419.20
449.93
449.93
449.85
449.73
449.75
449.88
764.33
1007.17
1036.44
1058.11
1039.30 
1044.42
1062.90
1131.91
1148.66
1181.36 
1163.03
969.81
758.08 
722.68
754.41
724.26

380.40 
380.15 
380.52
381.13
383.92
387.72 
390.26
391.73 
391.84
391.65
391.12 
390.35
389.98
389.70 
389.28 
388.43 
388.02
387.70 
387.49 
387.61
387.56 
387.48
386.90
386.66 
386.37 
386.45 
388.06 
390.06
390.66
390.56
390.91

PZ-2E
24-hr 

average
380.63
380.35
380.66
380.98
382.79
385.31
386.89
388.14
388.60 
389.00 
389.00
388.88
388.91
388.93
388.82
388.20
387.73
387.53
387.42
387.51
387.58
387.58
387.20 
387.08
386.83
386.86
387.80
389.10
389.68
389.76
390.10

Gallons per Minute
Average

Water Level

Total
Combined

Flow
GPM avg 

over 24 hrs

PZ-3E
24-hr 

average
379.49
379.23
379.51
379.86
381.42
384.12
385.90
387.33
387.95
388.41
388.58
388.60
388.63
388.64
388.56
387.83
387.23 
387.04
386.85
386.98
386.93
386.91
386.63
386.41
386.14
386.15
387.28
388.74
389.30
389.44
389.80

River Stage 
Average 

Level
Daily WL 

avg
384.94
384.52
385.40
387.01
392.50
399.64
404.19
405.64
404.52
402.88
400.82
398.18
396.89
395.94
394.33
393.03
392.88
392.25
391.88
392.23
392.12
391.72
390.31
390.02
389.36
389.83
393.88
397.92
398.55
397.91
398.58

PZ-4E
24-hr 

average
381.33 
381.04
381.37
381.89
383.49
386.33
388.50
389.93
390.38
390.57
390.32
389.87
389.65
389.40
389.20
388.55
388.14
387.91
387.71
387.82
387.78
387.72
387.30 
387.07
386.78
386.81
388.10
389.51
390.37
390.45
390.85
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Month (days)

PZ-1S PZ-2E PZ-3E PZ-4E River Stage Average Level

WGKRCRA AOC April 19, 2004
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March Average Daily Water Level Readings
Sauget Area 2 Groundwater Migration Control System

407.00 -r 
406.00 - 
405.00 
404.00 - 
403.00 
402.00 - 
401.00 - 
400.00 - 
399.00 
398.00 
397.00 
396.00 
395.00 
394.00 
393.00 
392.00 
391.00 
390.00 
389.00 
388.00 
387.00 
386.00 
385.00 
384.00 
383.00 
382.00 
381.00 
380.00 
379.00 
378.00 -



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

I

WATER LEVEL AND PUMPING RATE

DATA TABLES AND PLOTS

APRIL 1 to 11, 2004

File Kr041604 April 19, 2004

f. • ?

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois

.'.-I



Average Daily Water Level Readings

PZ-1S PZ-2E PZ-4EDate PZ-3E

389.34

April 19, 2004WGK RCRA AOC

390.45
390.84
390.99
390.91
390.91
390.90

4/1/2004 
4/2/2004 
4/3/2004 
4/4/2004
4/5/2004
4/6/2004 
4/7/2004 
4/8/2004
4/9/2004
4/10/2004 
4/11/2004

683.75
669.54
682.79
719.57
747.69
775.74
792.46 
788.02
811.06
837.97
868.68

391.47
391.74
391.78
391.55
391.46
391.30
391.76
391.98
391.71
391.48
391.20

River Stage
Average

Level

GPM avg 
over 24 hrs

24-hr
average

GPM
avg
WL

24-hr
average

April Water Level Data
Sauget Area 2 Groundwater Migration Control System

Gallons per Minute 
Average 

Water Level 
(blank cell) System down.

Total
Combined

Flow

Daily WL 
avg

399.34
399.63
399.34
398.58 
398.02
397.47
397.16
397.24
396.76
396.24
395.60

24-hr 
average
390.27
390.57
390.72
390.66
390.64
390.60
390.57
390.59
390.47
390.35
390.26

24-hr 
average
391.45
391.67
391.82
391.63
391.59
391.38
391.44
391.41
391.28
391.11
390.66



400.00

399.00 -

398.00 -

397.00

396.00

395.00 -

393.00

392.00

391.00

390.00

389.00
4/1/2004 4/2/2004 4/3/2004 4/4/2004 4/5/2004 4/6/2004 4/7/2004 4/8/2004 4/9/2004 4/10/2004 4/11/2004

Month (days)
PZ-1S —PZ-2E PZ-3E PZ-4E River Stage Average Level

WGKRCRAAOC April 19, 2004

April Average Daily Water Level Readings
Sauget Area 2 Groundwater Migration Control System
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SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WATER LEVEL DATA

EXTRACTION WELLS EW-1, 2 and 3

PIEZOMETERS PZ-1 N/S, PZ-2 EA/V, PZ-3 E/W and PZ-4 E/W

EXISTING MONITORING WELLS B-21B, 25B, 26B, 27B, 28B and 29B

EXISTING MONITORING WELL GM-27B

FEBRUARY To APRIL 2004

i

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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RSPZ-1S B-25B B-28B GM-27B EW1 EW2 EW3Date PZ-2E PZ-3E PZ-4E PZ-1N PZ-2W PZ-3W F»Z-4W B-21B B-26B B^29B

392.50

390.56 392.28
390.32 391.83

note:

April 19, 2004WGK P''"* Area 2

392.75
392.99
392.94

1- Apr-04
2- Apr-04
3- Apr-04
4- Ai3r-04
5- Apr-04
6- Apr-04
7- Apf-04
8- Apr-04
10- Apr-04
11- A|X-04

391.46
391.66 

na 
na

392.16 
na

392.37
392.30
392.31
392.29

na= not available
Manual water level readings taken from wells B-21B and B-29B through April 5.
System Down between April 7 and April 8. Data from April 7 through April 11 is not considered useable for PZ-2E.

Average Daily Water Level Readings 
[Piezometers, Monitoring Wells, Extraction Well, and Surface Water] 

Sauget Area 2 Groundwater Migration Control System

Fig
42
43
44
45
46
47
48
49
51
52

391.47
391.74
391.78
391.55
391.46
391.30 
391.76
391.98
391.48
391.20

394.34
394.65 
394.51
394.00 
393.63 
393.26 
393.09 
393.08

392.27
392.57 
na 
na

392.97
na

393.06 
393.02 
392.96
392.90

391.25
391.52 
39-1.76
391.88
391.98 
392.03 
392.12
392.14
392.16
392.14

387.85
388.22
388.29
388.09
387.95
387.78 
387.74 
387.74
387.31 
387.02

387.37
387.79
387.72
387.70 
387.49
386.95
386.44
386.47
386.47
386.14

390.45
390.84 
390.99
390.91 
390.91
390.90
146.56
0.00

389.34
378.25

390.27
390.57
390.72
390.66
390.64
390.60 
390.57
390.59
390.35
390.26

391.45
391.67
391.82
391.63
391.59
391.38
391.44
391.41
391.11
390.66

390.91
391.15 
391.20 
391.01
390.92
390.76
391.15 
391.08

391.21
391.48
391.58
391.42
391.35 
391.23
391.18
391.18
390.85
390.64

390.89
391.19
391.39
391.34
391.31
391.22
391.23
391.21 
391.05 
390.94

391.67
391.97
392.13 
392.03
391.86
391.61
391.59
391.57
391.33
391.17

395.57
395.87
395.85
395.49
395.13 
394.74
394.66
394.65 
394.07
393.70

389.04 
389.38
389.36 
388.93 
388.67 
388.35
388.20 
388.05 
387.29
386.81

399.34
399.63
399.34
398.58
398.02
397.47
397.16
397.24
396.24
395.60

392.19
391.89
391.69
391.69
391.10
390.77



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND

CONSTRUCTION RECORDS

SCREEN ELEVATION SUMMARY

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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Well ID

WGK RCRA AOC April 19, 2004

369.02
377.03
364.08

Summary of Screen Intervals for Pumping Wells, Groundwater Piezometers, and Monitoring Wells 
Sauget Area 2 Groundwater Migration Control System

Screen Interval (NGVD) 
top bottom

379.27 
378.05 
374.02 
373.98 
380.06
341.24

285.82
308.53
289.28

389.27
388.05 
384.02 
383.98 
390.06
361.24

364.70
367.68
364.79
367.32
367.72
369.23
368.27
368.89

289.70
292.68
289.79
292.32
282.72
284.23
288.89
288.89

Pumping Well
EW-1
EW-2
EW-3
Groundwater Piezometers
PZ-1N
PZ-1S
PZ-2E
PZ-2W
PZ-3E
PZ-3W
PZ-4E
PZ-4W
Existing Monitoring Well
B-21B
B-25B
B-26B
B-28B
B-29B
GM-27B



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

1

WELL LOGS AND

CONSTRUCTION RECORDS

EXTRACTION WELL EW - 1

1..1
File Kr041604 April 19, 2004

s

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois



GROUNDWATER MONITORING WELL I

OCT"SITE NAME: LOCATION:> > TV
CLIENT: SURFACE ELEVATION:

GEOLOGIST: NORTHING: EASTING:
I

STATIC WATER LEVEL:

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
4

PROTECTIVE CASING I yes / no I 

STICKUPt Br
PEA GRAVEL OH SAND

B

WEEP HOLE

GROUND SURFACE ELEVATION 

t:
4.

CONCRETE SEAL DEPTH FT. BGS.

~;3DIAMETER OF RISER PIPE lin.l

FT. BGS.TOP OF SEAL DEPTH
TYPE OF bentonite SEAL

FT. BGS.

5-3 FT. BGS.

a 'f'Y

IS !, o FT. BGS.BOTTOM OF SCREEN DEPTH

FT. BGS.BOTTOM OF WELL DEPTH 

FT. BGS.

NOTE. BERTHS MEASURED RflOM CROWD SURFACE

* *

L v-n

-- ---- BOTTOM OF filter PACK  
-- -----TYPE AND AMOUNT 

OF BACKFILL  
------------------------------------------TOTAL DEPTH OF BOREHOLE

TOP OF SAND PACK DEPTH  

CENTRALIZER 1 yes / no 1 - TYPE

TOP OF SCREEN DEPTH _________

TYPE OF SCREEN 
SCREEN SLOT SIZE tin.) 
SIZE OF SAND PACK _
AMOUNT OF SAND 

A7//?-

az/a

—-----DIAMETER OF BOREHOLE Un.) 

•------TYPE AND AMOUNT
OF ANNULAR SEAL 

B.

!

COMPLETION DATE: JVMC

DRILLING METHODS:Tirb

Z\Je? ■tuv'c I

AA /I i>c»6.L--

DRILLER:______ 3 laIq

DRILLING COMPANY: L c<<\



Golder Associates
Field Boring Log

DEPTH HOLE  

4^DRILLING METHOD OF
DEPTH ROCK CORE DRILLING COMPANY 

C.NO. DIST. SA. UD. SA.  TEMP. DRILL RIO DRILLER

HRS. PROD. DEPTH WL. WT. SAMPLER HAMMER DROP 

TIME WL. HRS. DELAYED WT. CASINO HAMMER DROP 

SOIL DESCRIPTION -RANGE OF PROPORTION
M.

WL

Y

DESCRIPTION SAMPLE DESCRIPTION ANO BORING NOTESNO. TYPE

ckV- t

4^z
■•i. U+tAc Q -e, JJL45.

L-!

lrtTl.g_ f-, t 
(---- - 4-.P ~>p»l rTLA-tL^nlg:1C.S

4

(0
• - Uc.\tio» « , toi'Ix.', J

ben;/'.sz .ef- 4.e i.»vCe.
/xj- arJ, 1^ mulj 

r-c. sA-nE tR...!.. P -
IJii mLo;

1O T.10

IZ

- v /bco -
5lz3 jo ■d<'

If

iu

It

^0

tz.

cjqxZtA

00 
ORO

O I

AUGER *AMH.E 
CMUMK SAMPLE 
ORTVEOPEN 
OENWONSAMPU 
PITCHER SAMPLE 

. ROCRCORt ' 
SLOTTED TUBE 
THmWALLOL OPEN

BLACK 
BROWN 
COARSE 
CASMS 
CLAY 
CLAYEY 
Pint

R 
RES 
RX

SA 
SAT 
SO 
St 
SIY 
SM

C 
CA 
CL 
CUT 
F 
FRAG FRAGMENTS 
OL 
LYO 
U

MEOUM 
MICACEOUS 
MOTTLED 
NON*LASTIC 
ORANGE . 
ORGANIC 
PRESSURE4<YDRAUUC 
PRESSURE-MANUAL 
RID 
RESIDUAL 
ROCK

TIME ^All

COMPLETEb

-h<

LOOSE 
COMPACT 
OCMSE 
VERYDENSC VON

GRAVEL 
LAYERED 
tniLE

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YELLOW

/
PA-t *<.5)- 

f

RBATwiomsnr slows 
VCRVLOOSI VIS 0 4 

LS 4 10 
CP 1GS0 
ON so-so 

so

I
ft.
o

ELEV. 
DEPTH

Ci-O -4-.'  ̂-------- k!---------J ■■______ ,-------  

------------  
< Ts A <■

CDNsasTSNer fwesRWBssMSi 
VERY SOFT VS IXTPLMS 
SOFT S MOLDSCASSY
nsM m MOLDS
STVF IT THUMS OtOSNTS
VERYSTW VST THUMONASMOen 
NASO H NESGTS THUMSNAS

ABBREVIATIONS 
M 
MIC 
MOT

(iM-IC

SAMPLE TYPES 
Aft.
ex 
D.a 
DX 
PX
R. C.
S. T.
TjO. 
TX THINWALLED, PSTON 
WX** WASH SAMPLE

Z_ WEATHER 

*-i-Le

/ ‘ *

Ci
.>4 h

cUl

DEPTH SOIL DRILL 1 S (a GA INSP.

L.^',/j-/
VIA. P**^

STARTED

_ BORING NO. 
 SHEET 

SURFACE ELEV. 
DATUM Sflutp.

,SltT~

JOB NO. Z72 PROJECT
i4-

SAMPLES

ITe
~r77r\ 1



Golder Associates
Field Boring Log

JOB HQ, PROJECT  DEPTH HOLE 

DRILLING METHOD   SHEET
DEPTH ROCK CORE WEATHER DRILLING COMPANY SURFACE ELEV. 
NO. DIST. SA UD.SA.  TEMP. DRILL RIG DRILLER DATUM 

HRB. PROD. DEPTH WL. WT. SAMPLER HAMMER /DROP. STARTED

HRB. DELAYED TIME WL. WT. CASING HAMMER ✓DROP COMPLETED

SOIL DESCRIPTION -RANGE OF PROPORTIONI
M.

SM

DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESwNO. TYRi

T

-14)

712.

rn

z
Q.

BLOWS
****FT

»
i
I

■^i4-TVig~ fir2> 
f

c«. 
DA 
DX 
RX 
RA 
•X 
TA 
TX 
wx

oo 
ORO

R 
RC8 
RX

SA 
SAT
50
51

WL 
WM
Y

MCDIUM 
MICACCOUS 
MOTTLED 
NOM-RLASnC 
ORAHOC 
OROAMC 
RRESSURE4nrORAUUC 
RRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK

BLACK 
BROWN 
COARM 
CASmO 
CLAY 
CLAYEY 
FINE 
FRAOMENTB 
GRAVEL 
LAYERED 
lITTLt

LOOSE 
COMPACT 
eCNSC 
VERY DENSE VON

c 
CA 
CL 
CLT 
F 
FRAG 
GL 
LYD 
U

ELEV. 
DEPTH

SAMRLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YEUOW

SAMPLES
|HAI

________

ABBREVIATIONS 
M 
MC 
MOT

RCLATWB DBtSnr SLOWS 
VERY LOOSE W.S 0 4 

LS 4 10 
CR lose 
DN SO-SO 

M

BORING Na t

OF 

\Ut4Tr-e Z.'i 

SAMPLE TYPES 
AUOEK wmi 
CHUNNBAMRLK 
DRIVE OREN 
DENISON SAMPLE 
RiTCHiBR SAMPLE 
ROCK CORE 
SLOTTED TUBE 
TH1HWALm.OPEN 
THINWAUEO. PISTON 
WASH SAMPLE

coNSMTwer rnocrfrsssuss 
yfwtton vs UTRuoes 
SOFT S MOLDS lASAY
FPM FM MOLOS
STPF ST THUMS MOem
VENYSTW VST THUMSNAR. MDMTT 
HARD H RESISTS THMSNAM.

-TRACT >0 . »« -SOMT -1> • SO* 
-UTTLT -S. ’»* -ANO- ■ SO-SO*

E
E

DEPTH SOIL DRILL i *P GA INSP. 



Golder Associates
Field Boring Log

JOB HO. DX? PROJECT f X feDEPTH HOLE
DEPTH SOIL DRILL ■* ? Itf OA INBP. DRILLING METHOD SHEET

DEPTH ROCK CORE WEATHER DRILLING COMPANY SURFACE ELEV. 

NO. DIST. 8A UD. SX. TEMP. DRILL RIG DRILLER DATUM 

HRS. PROD. DEPTH WL. WT. SAMPLER HAMMER /DROP STARTED

HRS. DELAYED TIME WL. WT. CASINO HAMMER DROP COMPLETED

SOIL DESCRIPTION -RANGE OF PROPORTION
BL

MOT 

WL

r

SAMPLESBLOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTES

FT NO. TYPE

4^

51.

ipi)

vtnvsorr 
•OFT

00 
OM

AX 
ex
0.0. 
ox 
PX 
XX

SA 
SAT
50
51 
srr 
SM

SAMPLE 
SATURATSD 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YELLOW

C 
CA 
CL 
CLV 
P 
FRAO 
OL 
LYO 
U

R 
RES 
RX

FHAOMENTS 
GRAVEL 
LAYERO 
LITTLE

BLACK 
BROWN 
COARSE 
CASMQ 
CLAY 
CLAYEY LOOSE 

COMPACT 
DENSE 
VW DENSE VDN

MSLATWIDOMWT BLOWS 
VERY LOOSE VLS 0 4 

LS 4 lO 
CP to-so 
ON SOSO 

M

DATE /

5
XELEV. 

DEPTH

MEDIUM 
MICACEOUS 
MOTTLED 
NOH ■PLASTIC 
ORANGE 
ORGANIC 
PRESSURE-HYDRAULIC ' 
PRESSURE-MANUAL 
RED 
RE8I0UAL 
ROCK

ABBREVIATIONS 
M

8.T. 
TO.
TX

SAMPLE TYPES 
AUGER SAMPLE 
CHUNK SAMPLE 
DRIVE OPEN 
DENISON SAMPLE 
PITCHER SAMPLE 
ROCK CORE 
SLOTTED TUBE 
THIN-WALLED. OPEN

HAMM. SLOWS

BORING NO. ' „
 OF 4

.THINWALLED. PtSTOH 
WASH SAMPLE

eoRmrviev hmosrpressum 
vs IXTRUO» 
S MOLDS lASAY 

PM MOLDS 
ST THUMB BtOWra 

VCRY STPF ym THUMINAB. BRKNT 
HAMO H Risers THUMBNAB.

TP6 I

MLvI+i - tolortX^

F"C K' io



Golder Associates
Field Boring Log

c f TK e. 'reot^DEPTH HOLE BORING NO. 

OF SHEET
DEPTH 'rock core WEATHEI DRILLING COMPANY SURFACE ELEV. 

NO.DIST.SA. U0.8A.  TEMP. DRILL RIG DRILLER DATUM 

HRS. PROD. DEPTH WL. WT. SAMPLER HAMMER /DROP. STARTED

HRS. DELAYED TIME WL. WT. CASINO HAMMER DROP COMPLETED

SAMPLE TYPES ABBREVIATIONS
M

MOT

r

SAMPLESBLOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORINQ NOTESHAMM.iMM. BIO'.ows

FT NO. TVFE

7-70

00 
ORO

R 
PCS 
RX

AX 
ex
0.0. 
ox 

• FA. 
RX

MEDIUM 
MCACCOU* 
MOTTLED 
NOHMAmC 
ORAMOE 
ORGANIC 
FRESSURE-HYORAUUC 
FRESSUREAIANUAL 
NEO 
NEUOUAL 
ROCK

RAT
80

snr 
8M 
TR 
WL

SAMPLE 
SATURATED 
SAND 
SILT 
SILTV 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
TELLOW

BLACK 
BROWN 
COARM 
CASINO 
CLAT 
cLAvrr 
FME

C 
CA 
CL 
CLY 
F 
FRAO FRAOMCN18 
OL 
LTD 
U

ORAVCL 
LAYERO 
UTTLE .

“UTTU--s-’« -A«r lo-tcnt

toosc 
COMPACT 
OCNSC 
VERY DENSE VON

DaTI/

AUOCRSAMFLC 
CHUNK SAMFLl 
DRIVE OPCN 
DENISON SAMFLS 
PITCNER SAMFLl 
ROCK CORE 
SLOTTED TUBE 
THINWALLBK OPEN 
THINWAIXW, PISTON 
WASH SAMPLE

ELEV. 
DEPTH

RCLATTVS OCNSnY BLOWS 
Vf NV LOOM VLB 0 4 

LS 4 to 
CP 10-30 
ON SO-SO 

SO

z

XT. 
TA 
TX 
WA.

SOIL DESCRIPTION -RANGE OF PROPORTION 
“TRACT -O. S»

eONSMTmCT KHOiftHWSSUM 
VCNYSOPT VS (XTRUOfS
SOFT S MOLDS lASAT
MM FM MOLDS
STFF ST THUMS POCNTS
VtRV STVF VST THUMBNAA MOOn 
HARD H RESlSrS THUMBNAA

JOB NO. BZ3 ’’"OJECT

 DRILLING METHODDEPTH SOIL DRILL oXt*. OA INSP.



Golder Associates
Field Boring Log

/ JOB WO. 072 PROJECTDEPTH HOLE
DEPTH SOIL DRILL 1 QA IN8P. OF SHEET
DEPTH ROCK CORE WEATHER. ORILLINQ COMPANY SURFACE ELEV. 
NO. DIST. SA UD.SA. TEMP. DRILL RIQ DRILLER DATUM 

HRS. PROD. DEPTH WL. WT. SAMPLER HAMMER DROP. /STARTED T
WT. CASINO HAMMER HRS. DELAYED TIME WL. DROP, COMPLETED

SAMPLE TYPES
-wr -u-M*

oo

SAMPLESBLOWSELEV. DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESDEPTH FT NO. Tvre

-\s

it>o

102

-loi,

lU)

’‘t

“t

BORING NO.  
S'

n 
RU 
m

BLACK 
BROWN 
COARSE 
CASINO 
CLAY 
CLAYCY

SAT
50
51 
srr 
SM

WL 
WH
Y

AA. 
ex 
DA. 
OX 
FX 
AC. 
AT. 
TA. 
TX 
ws. LYO 

U

KLATIVI OVtHTV SLOWS 
VIRVLOOSi VIS 0 4 

LS 4 to 
er to-M 
BN so-so 

M

LOOK 
COMPACT 
OSNK 
VCRYOCNK VON

z

s

MEDIUM 
MICACEOUS 
MOTTLED 
HON-FlASnc 
ORANOE 
ORGANIC 
FRESSURE-HYDRAUUC 
FRESSURE44ANUAL 
RED 
RESIDUAL 
ROCK

1

I

C 
CA 
CL 
CLY 
F 
FRAG FRAGMENTS 
OL GRAVEL 

LAYERED 
UTTLE

AUGER SAMPLE 
CHUNK SAMPLE 
DRIVE OPEN 
DENISON SAMPLE 
PITCHER SAMPLE 
ROCK CORE 
SLOTTED TUBE 
THIN-WALLEO. OPEN 
THIN-WAUED. PISTON 
WASH SAMPLE

VSRY SOFT VS IXTRUOCS 
SOFT S MOLDS SASeV
RRM IM NIOLOS
VTW ST TNLFFOMOtNTS
^RYSTFF VST TMUMSMAB. HOCHT 
HAM) M Resets THUMSNAE

OATt✓

ABBREVIATIONS 
M
MIC 
MOT

SOIL DESCRIPTION ‘RANGE OF PROPORTION 
-TRACr- -0 • s» 
-UTTU” -I- ’’AND" • 3»S0«

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YELLOW

Ttre>L
Srrr:

DRILLING METHOD 



Golder Associates
Field Boring Log

JOB NO. eg? 5lP'Di» PROJECT S OLOTT-Pr S CTg ft- "Z.
oA-ftt ~7~CQDRILLINB METHOD

WEATHER l/C-^,DEPTH ROCK CORE DRILLING COMPANT 

v»z.NO.DIST.SA._=T)D.SA.  TEMP. DRILL RIG DRILLER DATUM 
HRB. PROD. DEPTH WL. WT. SAMPLER HAMMER DROP 

TIME WL. HRS. DELAYED WT. CASINO HAMMER DROP 

" SOIL DESCRIPTION -RANGE OF PROPORTION

COARU 

SM

TA
MWA

SAMPLESBLOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTES

I

I'Vj

112

(20

It!

I2.V

- 13 s)

AA _ I I • 1 4

j-4~- gi'r»>Aze.A 1,z-a, 1^-7
f e

tz«
tz^

wi4K y. oVxirt(5o
' siuTY

/.5? fJcKAt.

txe-4- «»X 'll

I •K

f»^2- I'Stc')

iM- fic. OfrA-VE-V <i.
UIV^K- iPEAT^eggjA

n<f

ttCO 
RCWUAL 
ROCK

D

ex 
OA 
OX 
RX 
RX 
«.T. 
TX

OO 
ORO

R 
RES

loose 
COMPACT 
DSMM 
VERY DENSE VON

BLACK 
BROWN

MEOKIM 
MtCACCOUB 
MOTTLED 
NO»LRLAST1C 
OAANOC 
ORGANIC 
FRESSUR&HVDRMUC

BAT
50
51

SAMFLE 
SATURATED 
SAND 
SILT 
SILTV 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YELLOW

C 
CA 
CL 
CLY 
F 
FRAG FRAGMENTS 
GL 
LTD 
U

GRAVEL 
LAYERED 
LfTTLE

WL 
WN
Y

, +< ie>>QLIc>

CASING 
CLAY 
CLAYEY

(
I 
I

(i+Lic ^-c.

NBIATIVE eSNSWT BLOWS 
VC RV LOOSE WS 0 4 

IS «to 
CF 1090

X

IJ

ABBREVIATIONS 
M 
MIC 
MOT

CONBWTBNCY WMCNmESSOT 
VOW SOFT VS CXTMIOCS 
SOFT S MOLOSCASAT
NRM FM MOLDS
nW KT THUkWMOCNTS
VERVSTFF VST THLAMNAR. MOCNT 
KARO H RES8TS THUMMAA

I

I

__________

T

SAMPLE TYPES 
AX AUGER SAMFLE 

CHUNK SAMFLE 
DRIVE OFEN 
DENISON SAMFLE 
FnCHER SAMFLE 
ROCK CORE 
SLOTTED TUBE 
THIN-WALLED. OFEN 
THINWALLEO. mSTON 
WASH SAMFLE

DEPTH HOLE , _________________
DEPTH SOIL DRILL Z3tp GA INBP. H

o ■

9^

ELEV. 
DEPTH

■EhJb Op enRiMO <g 
j3y FT6GS

BORING NO. tkVV I
SHEET ------OF —---------------■_

SURFACE ELEV. ____

t»5»c oJu?

COMPLETED P^PP/5-?^-;O 5

<sL»^



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND

CONSTRUCTION RECORDS

EXTRACTION WELL EW - 2

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



GROUNDWATER MONITORING WELL 
SITE NAME:

;VATlb^N:
Sr»-o-npv LOCATION:

4-
CLIENT: SURFACE ELEVATI

NORTHING: EASTING:

STATIC WATER LEVEL:

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
••4

PROTECTIVE CASING | yes / no 1 

STICKUP: t

PEA GRAVEL OR SAND
•<

WEEP HOLE

A G^UND SURFACE ELEVATION 
» 4 » *

CONCRETE SEAL DEPTH FT. BGS.

/oDIAMETER OF RISER PIPE lin.l

n

I: TOP OF SEAL DEPTH FT. BGS.

TYPE OF BENTONITE SEAL 
»<7a

FT. BGS.

FT. BGS.BOTTOM OF SCREEN DEPTH 

);d, (O FT. BGS.BOTTOM OF WELL DEPTH

FT. BGS.2OQQL

llo.o
NOTE. DEPTHS MCASU«€O PROM CflOUWO 8UBP.AC6

/

N

- (s^»)

COMPLETION DATE: 0-12.-02.

DRILLING METHODS: TCPL. 

4 .*

Z6.-5D

2jO.bS 

■71.75

DIAMETER OF BOREHOLE (in.)

TYPE AND AMOUNT 
OF ANNULAR SEAL

TOP OF SAND PACK DEPTH 

CENTRALIZER ( yes / no 1 - TYPE 

TOP OF SCREEN DEPTH

BOTTOM OF FILTER PACK
TYPE AND AMOUNT 
OF BACKFILL ____
TOTAL DEPTH OF BOREHOLE

66 S INt

2. SexETDM m? ch j<*s
F^oia 1.5--S^O

TYPE OF SCREEN 
SCREEN SLOT SIZE (in.l 
SIZE OF SAND PACK _ 
AMOUNT OF' SAND

nA-
M/fr HATui'Lfru- Fbfc-n^i°rT>auJ

Sui«^4-2o^

IS'

zo''

hA Mprt?C>Pcy-
LaI^i^aa PtkI

DRILLING COMPANY: UbtQg:

I
7,

slft-hXPrt- ^frtfvnoKZ
Tsl

 FT BGS. 
( C«.5krt^ .4-1, 5 pr 6.56 J

10" L»)i^g bjPLPtP srfrlKtLgSS. STge L
C>. ______________ _

Ft>4.AAfn-LON

^2.

^4

C/YfelNGy 
#^l 2.0,2.0'' 6*^*)

SE OS' ' («S')

GEOLOGIST:

DRILLER:



Golder Associates
Field Boring Log

JOB WO. PROJECT  

OA INSP. DRILLINO
&\A/DEPTH HOLE JJjQ

DEPTH SOIL DRILL llQ. DRILLINO METHOD SHEET 
DEPTH ROCK CORE  WEATHER \/AglftBLS DBILLIMB COMPANV SURFACE ELEV. 

fejL'fieus. eet£HO.DIST.SA..rrUD.8A._2. TEMP. 70 DRILLER datum  DRILL RIO

HRS. FROD. DEPTH WL. WT. SAMPLER HAMMER DROP STARTED

TIME WL. HRS. DELAYED WT. CASIHO HAMMER DROP COMPLETED

-wr- -ti. ao»»A

MOT

TA
WA.

BLOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESHAMM.iMM. BLG "AtPT NO. TT.t

SoPt-8.^ , SoPt- bit +r.VPrA

.A> iA
, fh> .-ep*. (CC)

"Z.
( .g*

e::
r

€
/»V| &

C.

V\O ItTLaI ccjoM'C^ At*
ID

-r- J

no

K-

ib

10

- beJw zy, oh.c

IgPa

VCRVtOPT 
son

RU 
RX ROCK

' I

oo 
ORO

ex 
DA 
DX 
FX
RA 
XT. 
TA

BLACK 
BROWN 
COARSC 
CASMO 
CLAY 
CLATfT 
FINE

50
51 
SIT 
SU 
TR 
WL 
WH 
T

ME OOM 
IWCACEOUO 

.MomxD 
NON*LA»nC 
ORANQE 
ORGANIC 
FRCSSORE-HYDRAUUC 
FRESSURXMANUAL 
RED 
RESIDUAL

BR 
C 
CA 
CL 
CLY 
F 
FRAO FRAOMENTS 
OL 
LTD 
U

ixgf*

^WoljZS,

SAMPLE 
SATURATED 
SAND 
SAT 
SILTY 
SOME 
TRACE 
tYATER LEVEL 
WEIGHT OF HAMMER 
YELLOW

Stt-TY Cl-ftY

I
I 
I

/g>^. "i- nn^

(o-o-ig.zi)5jA-

I

Si o

30 ■
i

/ IU.4^6 
OAtl /

ABBREVIATIONS 
M

Ok AjCA/Zl o . 4^

GRAVEL 
layered 
UTTLI

LES__
.ows

RNWNPRCSSWE 
V» IXTMlMS
S MOLDS USSY 

FM MOLDS 
ET THUMB PIDCHTS 

VCRY STB* VST TMUMW***. MOCWT 
NAFO H Rn^TSTtRMBNAA

SAMPLE TYPES 
AX AUGER SAMPLE 

CHUNK SAMPLE 
ORfVI OPEN 
DCNttON SAMPLE 
PnCHCRSAAtPU 
ROCK CORE 
BLOTTED TVW 
THINWALtE0.OPEN 
THINWALLEO. PISTON 
WASH SAMPLE

«/*<*, v'x.4-

y g4- P, J

vsma^- ..0119 
t.g"

o 7

SOIL DESCRIPTION -RANGE OF PROPORTION 
-TRACT -0-*»
-Limr -I. »i* -ANO- . so-so*

otrn.- 
TT" vlpyVSCy’ta

-------

o

■*OOi-U'n|Qt- SlT-a An.
TTmi__ _

ELEV. 
DEPTH

RSLATWIOMWY SLOW* 
VERY LOOM VL* 0 4 
LOOSE L* 4 10
COMPACT CP lO-JO
OKNM ON SO-M
VERYOCNSt VON M

SAxttS

BORING NO.
OF _S1



Golder Associates
Field Boring Log

no JOB NO. DEPTH HOLE PROJECT BORING NO. 
DEPTH BOIL DRILL J IQ GA INBP. SLDRILLING METHOD SHEET

WEATHER DRILLING COMPANY  DEPyi^ ROCK CORE 
SURFACE ELEV. 

£g>g^ 2^NO.DIST.8A._jrUD.8A.JL. TEMP. -2g - 70
DRILL RIG DRILLER 

HRS. PROD. DEPTH WL. WT. SAMPLER HAMMER DROP. STARTED

TIME WL. HRS. DELAYED WT. CASINO HAMMER DROP COMPLETED

SOIL DESCRIPTION -RANGE OF PROPORTION
M.

SM

SAMPLESBLOWS
DESCRIPTION SAMPLE DESCRIPTION ANO BORING NOTESFT NO. TvrE

s<>tv 4tj

rlz lcx.>

30 ©ti*.

CvtohGS32. ?
3+

2b

3^

__ _ *ohve.

TZ-—' >41?

4-1
(

44

i t

00 
OM

eeo 
RCSIOUM. 
ROCK

RES 
RX

I
I

SAMPLE TYPES 
AX
ex 
0.0. 
ox 
RX
R. C.
S. T. 
TA

AUGER SAMPLE 
CHUNK SAMPLE 
ORfVe OPEN 
DENISON SAMPLE 
PnCMER SAMPLE 
ROCK CORE 
SLOTTED TUBE 
THIMWAIXED. OPEN 
THINJWALLED. PSTOM 
WMSN SAMPLE

MEDVM 
MICACEOUS 
MOTTLED 
NON.PlASTie 
ORANOE 
ORGANIC 
PRESSUREMYDRAULIC

SA 
SAT 
SO
81

ABBREVIATIONS 
M
MIC 
MOT

WL 
WM
Y

DROWN 
COARSE 
CASMO 
CLAY 
CLAYEY 
PINE

e 
CA 
CL 
CLY 
P 
ntAG PRAOMENT* 
OL 
LVO 
U

GRAVEL 
UYERED 
UTTLE

OAtl/

. OF

CLft-f /noi €.+'

CONSVYWCT PVNURPRSSSURS 
vcNTsorr vs (xtmicns
SOFT S MOLDS tASAY
PWM PM MOLDS
STW ST THUMS MOCNTS
Vtmr STW VST TMUMSHAIL MDSNT 
HAPD M RCSSTS THUMSNAA

Z
X
o

TX 
'ffA.

SAMPLE 
SATURATED 
SANO 
SAT 
SATY 
SOME 
TRACE 
WATER LEVEL. 
YYERWfT OP HAMMER 
YELLOW

_ Le. 1»t.k zs* 

ort)

wi+k molH-tokti
F-C SftMb

ITg _______
rARLfc nmu tV"

ELEV. 
DEPTH

S»«-TM tLA«( 
te P-C

/
tIMt

MlATWt MNMTV SLOWS 
VIKV Loose VLS 0 4 
LOOSE LS 4 to
COMPACT CP 1G30 
DENSE ON SO-SO
VERT DENSE VON SO



Golder Associates
Field Boring Log

•souj-rtft- •Sitf: <5./I oDEPTH HOLE PROJECT */DEPTH SOIL DRILL flO QA IN8P. in.IDRILLING METHOD OF SHEET 
WEATHER, DRILLING COMPANY DEPTH ROCK CORE SURFACE ELEV. 

NO.DI8T.8A.-*_UD.SA.  ̂TEMP, 7C5 BRirT ^.jfeRILLER JXDRILL RIG

HRS. PROD. DEPTH WL. WT. SAMPLER HAMMER /DROP STARTED

HRS. DELAYED TIME WL. WT. CASINO HAMMER DROP 

“»OMr

WA. Y

SAMPLES
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTES

NO. TYFE

6u.o -5t.o )

*>*^’*-S r- c SftHb

7 50

■S2

fr^e.-5+

7
)

1

r5s

(eQ

\

•64-
bdcKM (jS, +f-
■k;(t+Mt c4tW€£

BLOWS
^FT

00 
ORO

RU 
RX

MACK 
•ROWN 
COARM 
CASMO 
CLAY 
CLAYCY 
RNB

OAt(/

ORAVCL 
LAYERED 
unu

»A 
SAT
50
51 
STY 
SM 
TR
vn.

c 
CA 
CL 
cvr

PRAQ FRAOMCNTS 
OL 
LYD 
U

2. SORING NO. 

LOOSt 
COMPACT 
OCMM 
ViRTOCMSC VON

RKLATTVS DaORT tUftn 
VIRY LOOM VLS 0 4 

LS 4 to 
CP tO-M 
ON >e-i« 

M

z
0. 
u

ELEV. 
DEPTH

COWSISTBWCT RMMRRNSSSUI* 
VKRVSOPT VS UTRUOU 
SOFT S MOLDS CASAY
RRM m MOLDS
STW Sr TMUMSMOCNTS
VCRYSYW VST THMSNAA MDCNT 
HAND M RKSVrS THUMSNAN.

ABBREVIATIONS 
M
MIC 
MOT

S.T.
TO.
TA

CHUNK SAMRLS 
DRIVCORCN 
DENISON SAMPLC 
PRCHER SAMPLE 
ROCK CORE 
SLOTTED TUtE 
THIM*I AUTO, OPEN 
THINWALLED. P«TON 
WASH SAMPLE

UEDUM 
MICACEOUS 
MOTTLED 
HOH.RLASnC 
ORANOC 
ORGANIC 
PRESSURE-HYDRAULIC

PM PRESSURE-MANUAL 
RED 
RESIOUAL 
ROCK

QAatlS T

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OP HAMMER 
YELLOW

t 

i 
I

tr Pt.

JOB BO. 
xvart-

TOT 
COMPLETED___

SOIL DESCRIPTION -RANGE OF PROPORTION 
-TRACE’ -0 • fc»
"XmLE-"AND~ -SDEO*

SAMPLE TYPES 
AX . AUGER SAMPLT 
ex
D.O. 
DX 
PX 
RXL



Golder Associates
Field Boring Log

ilO JOB MO. PROJECT  DEPTH HOLE
DEPTH SOIL DRILL _LLQ DRILLING METHOD ~rtrt>\_OA IN8P. SHEET OF
DEPT»i ROCK CORE WEATHER. SURFACE ELEV. 
NO.DI8T.8A._:r^D.8A.'^_ TEMP, TO DRILL RIQ DATUM 

HRS. PROD. DEPTH WL. WT. SAMPLER HAMMER /DROP. STARTED

HRS. DELAYED TIME WL. WT. CASINO HAMMER COMPLETED /DROP 

)
**scMr *11-)o*

SN.T

«.T.

DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESW“NO. TYFi

7 7o
SifVNb V k>

— -- f
f - C ^***<-^;

b- b. li^e C4fcbl<S,
--72.

+r toJsO^

© rs

7 7g

■«o

*^0, w C-rlO

ts-
BORING NO. 

4^

I ' ''
, iM> iobbtc^?

c 
CA 
M 
CLY 
R

SAMPLE 
SATURATED

UMK 
COMPACT 
OCNSi 
vimroMC VONORAVCL 

UYBRO 
UTTU

T.O. 
TA 
WA.

DO 
ORO

MEDVU 
MtCACEOUS 
MOTTLED 
MOM^LASTC 
ORANOE 
OROANIC 
PRESSURE-HYORAUUC 
PRESSUREAIANUAL 
RED 
RESOOAt 
ROCK

SO 
st

ABBREVIATIONS 
M
MIC 
MOT

TH 
WL 
WH 
V

R 
RES 
RX

AUOER SAMPLE 
CHUNK SAMPLE 
DRTVEOPEN 
DENISON SAMPLE 
PITCHER SAMPLE 
ROCKCOK 
SLOTTED TUK 
THINWALLSL OPEN 
THINWALLEO. PSTON 
WASH SAMPLE

SOME 
TRACE 
WATER LEVEL 
WEKMT OF HAMMER 
TELLOW

BLOWS

SUCK 
DROWN 
COARSE 
CASMO 
CUT 
CUTEY 
PME 

PRAO PRAOMENTS 
OL 
LTD 
U

ELEV. 
DEPTH

eoMSSTwer rnosrprcssum 
WRT SOFT VS IXTMJOtS 
son S MOLDS tASAY
HRM FM MOLDS
STW ST THUMB MORITS
VCWY STW VST THUMBNAA HOCNT 
HAAD N RESETS THUMSNAA

Z

u
o

I »

RbATIVI DBNSWT BLOWS 
VIRY LOOM VLS e« 

LS 4 10 
CP lO-M 
ON SO-SO 

SO

8AMPLE8 
Ihamm. ““

SOIL DESCRIPTION -RANGE OF PROPORTION 
-TRACT* -O • fc%
•xrmr*-s. »>» -and- -so-so«

SAMPLE TYPES 
AS. 
ex
0.0. 
ox 
PS. 
RX

DRILLING COMPANY 
avcxgvs DRituER 

VMt..

+Un,<.'2‘/,dcH tKicV- 
SierT cj_(>«A| u»vs 

<S I'g



Golder Associates
Field Boring Log

no JOB NO. 022 ■^UOUprojectDEPTH HOLE
DEPTH SOIL DRILL UP OA INBP. DRILLING METHOD SHEET OF

DRILLING COMPANY  SURFACE ELEV. 
,V.TEMP. DRILL RIO DATUM 

STARTED HRB. PROD. DEPTH WL. WT. SAMPLER HAMMER DROP 

TIME WL. HRS. DELAYED WT. CASINO HAMMER DROP. COMPLETED 

-lOMT- -1J -30*

r

SAMPLESBLOWS
DESCRIPTION HAMM. SAMPLE DESCRIPTION AND BORINO NOTESI MM. BLOWS

NO. TVP£

(S't.e? - fo<1.C’^Orn|>cz»

|A-e -
_ B

h- F-e

idovj Icur^ 4r-/OO
tBi>b\<jS +f *© 1h4c.

7 IfZ

t

riog

rno
E*i& £>F
© no FT

■HZ.

r|l4

E\A/ 2>. 
JSl

BORING NO. 
£.

z
& 
O

00 
om

R 
RCt 
RX

MEOMU 
MtCACEOUS 
MOTTLiO 
HOM^LArnC 
ORANOt 
ORGANtC 
RRESSURE-HYORAUUC 
PRESSURE-MANUAL 
RED 
RESRXIAL 
ROCK

SA 
SAT
50
51

SM 
TR
WL

SAMPLE TYPES 
AX 
ex 
DjO. 
DX 
RX 
RjC.

c 
CA 
CL 
CLY 
F 
RRAO 
GL 
uro 
u

SAMPLE 
SAWRATEO 
SANO 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVa 
WEIGHT OF HAMMER 
YELLOW

i

i 
I

WEATHER

BLACK

COARSE 
CASBM 
CLAY 
CLAYEY 
FWE 
FRAOMEHTS 
GRAVEL 
LAYSRO 
UTTLI

AUGER SAMPLE 
CHUNK SAMPLE 
DRIVE OPEN 
DEMSON SAMPLE 
PrrCNCR SAMPLE 
ROCK CORE 
SLOTTED TUBE 
THINWALLED. OPEN 
THINWALLED, PSTON 
WASNSAAIPLE

S. T.
T. O.
TX 
WX

ABBREVIATIONS 
M 
MIC 
MOT

--------------- • I
+*■ f-C UAtV, (CX.^

C ■ S'

-SlCr^ cXftM

S>DXvT~»Pt' •SiTgfc. 
rj^-gLx? Txset-. tD»

COMSMTMICT PMOMRMSSWK 
VERY SOFT VS EXTRUOCS 
SOFT S MOLOSEASK.V
FSM IM MOLDS
SnW ST TMUMRMOCNTS
WRY STPF VST THUMaNAA WOCNT 
HARO H RESGTS THUMINAA.

ELEV. 
DEPTH

SOIL DESCRIPTION -RANGE OF PROPORTION 
TRACE- -0 • S»
TirrLT*-i.»»» -aKt -sgsor

RELATIVE DSMSnr BLOWS 
VERY LOOSE VLS 0 4 
LOOSE LS 4 to
COMPACT CP tOM 
DENSE DN SO-SO
VERY DENSE VON SO

DEPJH ROCK CORE  
NO. DIST. SA.-2Zu0. SA. gvCSRv.S if. DRILLER



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND
CONSTRUCTION RECORDS
EXTRACTION WELL EW - 3

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum
W.G. Krummrich Plan
Sauget, Illinois

I
a
-1;



GROUNDWATER MONITORING WELL  
SITE NAME: LOCATION:2 IS,
CLIENT:

NORTHING; EASTING:

DRILLER: STATIC WATER LEVEL:

DRILLING 'COMPANY: fPOl----
CAP

LOCK
=7

TOP OF RISER PIPE ELEVATION 

PROTECTIVE CASING ( yes / no I 

,1f PEA GRAVEL OH SAND
:

WEEP HOLE
 GROUND SURFACE ELEVATION 

•

L?CONCRETE SEAL DEPTH FT. BGS.

DIAMETER OF RISER PIPE lin.l

DIAMETER OF BOREHOLE (in.)

FT. BGS.TOP OF SEAL DEPTH
TYPE OF BENTONITE SEAL

FT. BGS.
>-

FT. BGS.

FT. BGS.BOTTOM OF SCREEN DEPTH 

/3f. 3 FT. BGS.BOTTOM OF WELL DEPTH

FT. BGS.

1^
HOTE. DEPTHS MEASURED PROM GflOWD SURFACE

:*

B

z 
B.

X2."

TYPE AND AMOUNT 
OF ANNULAR SEAL

TOP OF SAND PACK DEPTH _____

CENTRALIZER [ yes / no 1 - TYPE

TOP OF SCREEN DEPTH _________

k/.
f

(fer.
SURFACE ELEVATION:

kX/at

M /ft- 
kl/

------- BOTTOM OF FILTER PACK 
- ------TYPE AND AMOUNT

OF BACKFILL ------------------------
TOTAL DEPTH OF BOREHOLE

TYPE OF SCREEN  
SCREEN SLOT SIZE lin.l 
SIZE OF SAND PACK _ 
AMOUNT OF SAND 

• 4

12^

COMPLETION DATE: .3~U,\IC

DRILLING METHODS: C/}-g>L£,

Ifr

n. p*=s-C> 
 K) / ft~

J
k I fir--

S'

GEOLOGIST: ■I I



Golder Associates
Field Boring Log

/sf.g-DEPTH HOLE
•. xAkIH OF DEPTH SOIL DRILL DRILLING METHOD SHEET

WEATHER DRILLING COMPANY DEPTH ROCK CORE 

NO. DIST. SA UD. SA--------TEMP. DRILL RIG DRILLER DATUM

HRS. PROD. WT. SAMPLER HAMMER DROP STARTEDDEPTH WL. 

HRS. DELAYED WT. CASINO HAMMER TIME WL. DROP. COMPLETED

SOIL DESCRIPTION -RANGE OF PROPORTION

y

SAMPLES
SAMPLE DESCRIPTION AND BORINQ NOTESDESCRIPTION Rl

<J

'L 7
Sfr ■ 5 5

LuUgvU Sz.

,'4^. 54.'> n ,-,<4
s iLirxf

■ 'iif

I n

<1

0

z

/c>s4-~ i7erO
I ^-iZU

l€

70

X zQ

Ii

/

SURFACE ELEV. 

oo 
ORO

RES 
RX

AUGER SAMPU 
CHUNK SAMPLE 
DRIVE OPEN 
DENSON SAMPLE 
PITCHER SAMPLE 
ROOM CORE 
SLOTTED WK 
THIH4VALL£D, OPEN 
THtNWAUEO, PtSlON 
WASH SAMPLE

LOOSE 
COMPACT 
DENSE

SLACK 
SROWN 
COARK 
CASS40 
CLAY 
CLAYEY 
PINE 
FRAGMENTS 
GRAVEL 
LAYERED 
LITTLE

ABBREVIATIONS 
M
MIC 
MOT

SA 
SAT
50
51 
SIT 
SM 
TR 
WL

jgVt c-V—

c 
CA 
CL 
CLY 
P 
FRAG 
GL 
LYO 
U

I

i 
I

SAMPLE TYPES
A5.
ex
0.0.
05. 
PX 
R.C.

SAMPLE
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT Of HAMMER 
YELLOW

BLOWS

"2-

MIATWE DCNSITT BLOWS 
VERY LOOSE VLS 0 4 
---------  LS 4 10 

CP 1GS0 
ON SO-SO 

VERYOENSE VON M

O«gcx>! (t -i-O2 
TIME *-•'

MEDIUM 
MICACEOUS 
MOTTLED 
NONMASne 
ORANGE 
ORGANIC 
PRESSURE-HYDRAULIC 
PRESSURE-MANUAL 
RED 
RESNXIAL 
ROCK

H 1^1 
S

S.T. 
TO. 
TX 
WX

blttU aaaJ. pltve 
bUtb

I
4o uJfl-1 (^A,|__

■4*

JOB NO. PROJECT
GA INSP.

BORING NO. 

1

-TRACr-O-S» -SOME- -11-so* 
-umr*-s««2« "Mtr .»w%

d-

* fl trie
u>. r* I

r.Or<B

CONStSTENCY RNOERPREBSUIM 
VERY SOFT VS IXTRXNS 
SOFT S MOLDS EASKT
HMM FM MOLDS
STOP ST THUMS MOEHTS
VIRY STW VST TMUMSHAS. MDCNT 
HARO H RESISTS THUMMUL

/ -- >

ELEV. 
DEPTH



Golder Associates
Field Boring Log

■13 I JOB wo. PHOJECTOERTH HOLE
BORING NO. 

3EPTH BOIL DRILL QA INBP. DRILLING METHOD SHEET OF 
WEATHER. DRILLING COMPANY SURFACE ELEV. 

W. DIST. SA.; UD.BA.  TEMP. . DRILL RIO DRILLER DATUM 
>EPTH WL. HRS. PROD. WT. SAMPLER HAMMER DROP STARTED /

TtMl
TIME WL, HRS. DELAYED WT. CASINO HAMMER DROP COMPLETED

I M.

BLOW]LOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESNO. TVFE

7 24^

rJc?

v-
-5-2_

S'’^cLei i-o

I

Zf.

I

f

I

A

O

WL 
WM
r

AUGCnSAMFU 
CHUNK SAIM
cmvEO^

: CENSON tAMnf 
RTCHER SAMTLC 

ROCK COW 
KLOTTED TUK 
THITMWALLCD. OWN
THtH^AXXED. MSTON 
WASHBAMrU

00 
ONO

FM 
R 
RES 
RX

MEDIUM 
MICACEOUS 
MOTTLED 
NON^FLAVnC 
ORANOE 
OROAMC 
FRESSURE^IYDRAULIC 
FWSSUREAIANUAL 
RED 
RESVUAL 
ROCK

SAT 
SO

SIT 
SM

toon 
COMPACT 
OCNM

LTD 
U

BLACK 
BROWN 
COARSE 
CAMW 
CLAT 
CLAYEY 
FINE

VCRY torr Vt ixthudcs 
SOFT t tMOLOSEASKY
MM FM MOLDS
tW ST TMUSAt MOCNYt •
VERY BTBF V»T THUMtNAA WOENY 
NARD H REMSYS TMUMMAA

mn-Br,,

C 
CA 
CL 
CLT 
F
FRAO FRASMENT* 

GRAVEL 
LAYERS) 
UTTU

OAK
y

SAMFLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAHtlSR 
YELLOW

<>rCL
I

SAMPLE TYPES 
AG.
ex 
D.O. 
DX 
FX 
RjC.

ELEV. 
DEPTH

ABBREVIATIONS 
M
MC 
MOT

RBLAYWEOWtrnr MOWS .CONnSTENCY 
VERY LOOSE VLB 0«

Lt 4 10 
CF lO-SO 
ON SO-SO 

VON SO

CIL.TM

StT~g ftrfg-enft- 1
Tty^ I 

M. 
la 
TP. 
WX

c-'f' .

)

4-4-

S4-')coTf.

3EPTH ROCK CORE 

SAMPLES
■ HAMM.

SOIL DESCRIPTION -RANGE OF PROPORTION 
“TRACE" -0 • S* -SOME" - 13 - S0« 
"Lrmr*-s-TS« -ano- -so-so*



Golder Associates
Field Boring Log

A-egfr zDEPTH HOLE

DRILLING METHOD SHEET

SURFACE ELEV. DEPTH ROCK CORE WEATHER DRILLING COMPANY 

MO. DIST. 8 A, UD.SA. TEMP. DRILL RIG DRILLER DATUM 

HRS. PROD. WT. SAMPLER HAMMER /DEPTH WL. DROP STARTED

HRS. DELAYED TIME WL. WT. CASING HAMMER DROP COMPLETED 

SAMPLE TYPES SOIL DESCRIPTION -RANGE OF PROPORTION
-TMcr -0 •

, -uTnr-i.»a» -*»•“

Y

SAMPLESBLOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESHAMM.

FT NO. TVK

)

5-2,

V

•STL.

-IfQ

(fit

-

-tfl.

-
h

ex
DO. 
DX 
PX
AC.

AUGER »AI*m 
CHUNK SAMP14 
DMVCOPCN 
DENBONMMPU 
P»TCMEH»AMPU 
ROCK CORE 
SLOTTED YUM 
TH»MVALL£O.OrEN 
THM-WALLED. PISTON 
WASH SAMPLE

R 
RES 
RX

MEDIUM 
MICACEOUS 
MOTTLED 
NOH^lASnC 
ORANGE 
ORGANIC 
PRESSURE-HYDRAULIC 
PRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK

GRAVEL 
LAYERED 
LITTLE

SAT 
SO 
81 
8IY 
SM 
TR 
WL

ABBREVIATIONS 
M 
MIC 
MOT 
NP 
00 
ORO

c 
CA 
CL 
CLY 
P 
PRAO PRAOMENTS 
OL 
LYO 
U

kMM. BLOWS

X

E o

SUCK 
GROWN 
COARSE 
CASINO 
CUY 
CUYEY 
pmt

SAMPLE
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OP HAMMER 
YELLOW

conswtsnct rnserprsssuss 
VIRT sort vs IXTNUDCS 
SOPT S MOLDS tASAY
MM FM MOLDS
STVP ST THUMS MOCNTS
VERTSTW VST THUMSNAS. MOENT 
HARO M RESETS THUMSNAS.

•Ip yJ, ) /v<.eL

BORINO NO. 
 OF 

S.T. 
TjO.
TA

________________ fv-
I !*?•■< '.<L- f ' e!

irj£. iz
t If: TcxjI—L2J^ati iNBF. 

b-e.r..' dx._______
P~ - e Si-nslb

'•J sj -------  t *

-- - I ' -

f JOB NO. O?-? PROJECT

DEPTH SOIL DRILL

ELEV. 
DEPTH

MUTWIOetMTT SLOWS . 
VCWVLOOSi VLS 0 4 
LOOSE IS « IS
COMPACT CP lO-SS 
KNSE OH SS-M
VERY DENSE VON SS



Golder Associates
Field Boring Log

Z>u/AEPTH HOLE

DRILLING METHOD SHEET  
EPTH ROCK CORE SURFACE ELEV. WEATHER, DRILLING COMPANY 

O.DIST.SA.. UO.SA. TEMP. DRILL RIO DRILLER DATUM 
EPTH WL. HRS. PROD. WT. SAMPLER HAMMER DROP. STARTED /
IME WL. HRS. DELAYED WT. CASING HAMMER DROP. COMPLETED

SOIL DESCRIPTION -RANGE OF PROPORTION

M-MTA
WA. T

SAMPLES
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESHAMM. BLOWS 

PER 6 INPER 6 IN 
(FORCE)NO. TYPE

if
70

71^

7^

7!^

iizh cobtiKS,
62 /A.

!>c.l '=’0, -hr

RESVUAL 
ROCK

00 
ORO

AUOCR SAMPLE 
CHUNK SAMPLE 
OnWE OPEN 
DENISON SAMPU 
PITCHER SAMPLE 
ROCK CORE 
SLOTTED TUBE 
THINAWALLEO.OPEN 
THPMNAUEO. P«TOM 
WASH SAMPLE

R 
RES 
RX

MEDVM 
MICACEOUS 
MOTTLED 
NON^LASnC 
ORANOE 
ORGANIC 
PREtSURE-HYDRAUUC 
PRESSUREMANUAL

SA 
SAT 
SO

•RAVEL 
LAYERS 
LimE

lAMPLE TYPES 
LX
3X 
OA 
DX 
PX 
RX

C 
CA 
CL 
CLY 
P 
PRAO PRAOMENTS 
OL 
LTD 
U

LOOSE 
COMPACT 
DENSE 
VERT DENSE VDN

SLACK 
BROWN 
COARSE 
CASMO 
CLAY 
CLAYEY

SAMPLE 
SATURATED 
SAND 
SA.T 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OP HAAIMER 
YELLOW

DAT(/

-TRACE" -0. ML 
"UTTLE" >E.

VERTSOPT VS EXTRUDES
SOFT S MOLDSEAKT
HRA* PM MOLDS
STDP ST THUMB MDEHTS
VE»r» STW VST THUMBNAA. WOENT 
HARO H RBSMTS TMUAMNAB.

o

ELEV.
3EPTH

ABBREVIATIONS 
M
MIC 
MOT

‘7*0
7

BORING NO, ___________

"Ah

NBIATWB DOTBRY BLOW! 
VERY LOOSE VLB 0 4 

LB 4 to 
CP tO-30

S. T.
T. O.

<C^4. S //wct-/ Cc tabled

'SiTC 2,
_______tAfl lE Tfa>0\.

BL0(M

_  JOB NO. na-3 PROJECT
EPTH SOIL drillI..^L3 GA INSP. 



Golder Associates
Field Boring Log

1^1,2. JOB MO. 0^? 5 [pD ^PROJECT

DRILLING METHOD SHEET 
>EPTH ROCK CORE WEATHER SURFACE ELEV. DRILLING COMPANY 

O.DIST.SA UO.SA. TEMP. DRILL RIG DRILLER DATUM 
•EPTH WL. HRS. PROD. WT. SAMPLER HAMMER DROP. /STARTED Ti

HRS.. DELAYED IME WL. WT. CASING HAMMER DROP COMPLETED

SOIL DESCRIPTION -RANGE OF PROPORTION
BL

NMtRmnui*

WL
TK
W& Y

SAMPLES.BLOWS
SAMPLE DESCRIPTION AND BORING NOTESDESCRIPTION

FT PER 6 IN 
(FORCE)NO. TYPE

J

l€iZ> J

10^

Itiir

/ic

HZ.

00 
ORO

RED 
RESKHML
ROCK

C 
CA 
CL 
CLY 
P

R 
nu 
RX

MEDRM 
MICACEOUS 
MOTTLED 
»«>H#LAST»C 
ORANGE 
OROANIC 
PflESSURE44YDRAUUC

SAT 
$0 
SI 
SIY 
SM

ORAVtL 
LAYCRO) 
LITTU

ABBREVIATIONS 
M
MIC 
MOT

BLACK 
BROWN 
COARSE 
CASINO 
CLAY 
CLAYEY 
RWE 

RRAO RRAOMDTTB 
OL 
LYD 
U

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OR HAMMER 
YELLOW

X

&o

DATI 

/

ELEV. 
DEPTH

■S ____________________
Age’S" ITniC?

0.0. 
DX 
RX 
KC. 
B.T. 
TO.

BORING NO.
OF 

SAMPLE TYPES 
AUGERSAMRU 
CHUMK SAMPLE 
DRIVE OREN 
DENISON SAMPLE 
PITCHER SAMPLE 
ROCK CORE 
SLOTTED TUBE 
THINWALLED. ORW 
TMWWALLEO, PISTON 
WASHSAMPU

RELATIVE MMSITT BLOWS . CONSWTWieV 
VERY SORT VS EXTPUOtS 
SOFT t AKXOS CASEY
MM FM MOLDS
rrw BT THUMB MDCMTS
VERY STSP VST TMUMBNAR. MDENT 
HARO N RESISTS THUMWIAE

-Truer* -0■ s« -sour* -ia>90% 
-umr*-s-’t* -AND- -so-so*

•EPTH MOLE ___________
EPTH SOIL DRILL L2i3 OA INSP. 

VERY LOOSE VLS 0 4 
LOOSE IS 4 10
OIMPACT CP 10-90
DENSE OH SO-SO
VERYOENSE VDN SO



Golder Associates
Field Boring Log

JOB NO, fgL? *?to>ofe PROJECT g. W?
DRILLING METHOD 

5EPTH r6ck CORE«_rZ. WEATHER SURFACE ELEV. DRILLING COMPANY 
Cl DATUM j- TEMP. |/>s< DRILL RIG DRILLER

HRS. PROD. )EPTH WL. WT. sampler hammer DROP.

HR8. DELAYED TIME WL. WT. CASINO HAMMER COMPLETEDDROP 

SOIL DESCRIPTION -RANGE OF PROPORTION .
M.

RX.
t.T.
T.O. WL
T.F.
W1 Y

BLOWILOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTES

V. WM-A

31^

51,

l>,g

(i^O

I

(t3o-l3].i} S/trvie u.i'1
(X-4 VJCxxVUir^A- UulVT i>FJi£ fi 'ftCA -CN 13.

if

AUGER SAMPLE
CHUHKSAMRU 
DRIVE OPEN 
OEN»ON SAMPLE
PITCHER SAMPLE 
ROCK CORE 
SLOTTED TUBE 
THtNAVALLEO.OPCN
THINWAUED. PKTCN
WASH SAMPLE

C 
CA 
CL 
CLY 
P

R 
RES 
RX

SAT
50
51 
srr
8M

00 
ORG

MEDIUM 
MICACEOUS 
MOTTLED 
NOH-PLASnc 
ORANGE 
ORGANIC 
PRESSURE-NYDRAUUC 
PRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK

OL 
LTD 
U

SLACK
BROWN 
COARSE 
CASINO 
CLAY 
CLAYEY 
PINE 
PRAOMSn* 
GRAVEL 
LAYERS 
LITTLE

SAMPLE TYPES 
AA.
ex 
D.O. 
DX

^" t̂t

P-O

SAMPLE
SATURATED 
SAND 
SILT 
8ILTT 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YELLOW

e:*AjcL

ELEV. 
DEPTH

z
Q.

SAMPLES,
Ihai

ABBREVIATIONS 
M
MIC 
MOT

RSLATWe OCNSWY SLOWS . CONaSTSNCT FWOtRMCSIUM 
VCRT SOFT VS IXTHUOU 
SOFT S MOLOStASKY
FMM m MOLDS
ST*P ST THUMS WOCNTS
VIRY STOP VST THUMBHML WOWT 
HARO N RESISTS TMUMSNAA

Ce».^les UrtT-

NO. TYPE

STARTED g<P0/(^-S-a*

F-c J f-tr '<-
hr

-^fre~ IS, 2-
TtOU

BORING HO. _______
SHEET OF _U£.

3EPTH HOLE J , 
JEPTH SOIL DRILL t?b3 GA INSP. 

e^orZi^ljr
131.^ Pr e&s

t f-

VtRY Loose VLS 0*
LOOSE 15 4 TO
COMPACT CP 10-30
DENSE ON MSe
VERY DENSE VON SO



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

I

WELL LOGS AND

CONSTRUCTION RECORDS

WATER-LEVEL PIEZOMETER PZ - 1N

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum
W.G. Krummrich Plan
Sauget, Illinois

a
■a

1



GROUNDWATER MONITORING WELL i\j

SITE NAME: LOCATION:

CLIENT:

EASTING:NORTHING:

DRILLER: STATIC WATER LEVEL:

DRILLING METHODS:

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
■< B'

r'ln qPROTECTIVE CASING I yes / no )
i.

STICKUP: B
PEA GRAVEL OR SAND .

o.

WEEP HOLE

L.* GROUND SURFACE ELEVATION 
> 4

4

CONCRETE SEAL DEPTH FT. BGS.

2-6"DIAMETER OF RISER PIPE tin.)

M Q-DIAMETER OF BOREHOLE tin.)

z
t

RlA. fl FT. BGS.TOP OF SEAL DEPTH

TYPE OF BENTONITE SEAL 

FT. BGS.
TYPE 

FT. BGS.

1. V

IS 2-:O' FT. BGS.BOTTOM OF SCREEN DEPTH»

1^2.d FT. BGS.BOTTOM OF WELL DEPTH

FT. BGS.

172.&

NOTE: DEPTHS MEASURED FROM GROUND SURFACE

TYPE AND AMOUNT
OF ANNULAR SEAL 

COMPLETION DATE: 7-^-fi3 

6.S" NyAW

C CiV\f

TYPE OF SCREEN _____
SCREEN SLOT SIZE (in.l 
SIZE OF SAND PACK 
AMOUNT OF SAND ____

6~M ,0-----TOP OF SAND PACK DEPTH 
-----CENTRALIZER ( yes /(n^ - 

--------TOP OF SCREEN DEPTH 

♦<

4

BOTTOM OF FILTER PACK  
TYPE AND AMOUNT 
OF BACKFILL ______________

 TOTAL DEPTH OF BOREHOLE

A i

DRILLING COMPANY<2^1,,>^

SURFACE ELEVATION: —SgluAt A
GEOLOGIST: -3/^7

2M V <0 !Ib5



DRILLING METHOD

DRILLING COMPANY SURFACE ELEV. 

DRILL RIG DATUM 
DEPTH WL. DROP,

HB8. DELAYED -TlTIME WU WT. CASINQ hammer DROP. COMPLETED 

I

T

SAMPLE DESCRIPTION AND BORING NOTESDESCRIPTION BLO1
NO.

SJLT^

S'55- 1

- Z ss

-IS IS

--io ss 20

-ar ST IS-'ss

- f.-io JoSS ,r aC

73r ss1

-mO 2 ‘IOss■

-‘'S' 4S-S5 kffCn^fS

ro>.p<c-t-
hpnsg
7s/t kib -j /i■iX> ss|o so

h Sf

rfSiJSa

T-
12

BLOWS
—FT

(>

t

OQ 
om VCRYWn vs fXTRUDB 

so^ s MowkwaMf

2*1

AUGER SAMnS 
CHUNK SAMRVI 
DRIVE OREN 
DENSON SAMRU 
rrrCMER RAMRLl 
ROCK CORE 
SLOTTBiniK 
THINWAUED, OROI 
THIRWAUED. nSTON 
WAaHEAMm

c
CA 
CL 
cur 
r 
FRAG FRAOMeKTE
OL 
uro 
U

ORAVB. 
LAYBRCD 
unu ■

R 
RES 
RX

EM 
TR 
WL

SA 
SAT
50
51

*1 
T

%

L‘1

ABBREVIATIONS 
M
MIC 
MOT

21
II

>, s>^» *1 f •

SAMPLE TYPES 
AX 
ex 
DA 
DX 
FX 
RA 
S.T. 
TA 
TX 
WX

•LACK 
BROWN 
COARSE 
CAsma 
CLAV 
CLATEY 
FME

%

SAMPLE 
SATURATED 
SAND 
SILT 
•ILTT. * 
SOME 
TRACE 
WATER LEVEL 
WERSKT or HAMM0 
TELIOW

RKATWCMNSITT SLOWS 
VIRVLOOSC VLS 04 

IS 4 to 
CF to-se

A^et

ID

DRILLER 

.S-i HfKec\

•2
A

2

2
O'

z 
X

o

»
I

Cori, ww»<sY*At 

. 4 /A.A.e (> .

CuAi (CL'i

"•4,

Golder Associates
Field Boring Log

PROJECT yPO >2 TXs'l^i_______________

Ms4 / zaigr Bex^r
ItE-J./,

Itio H 

t>e . i'o z

“i-i, g''.y r-t 
beV. fS's/jf'..

. L-r^L -aefiU,

ELEV. 
DEPTH

ft - <o Arw',
Lr i-,ix i, 4^ 

ci(vv?^i»0

- 1««“- 
®. 3d’

r c f-f ■ t
Xoi- r

<» >Jt> fSf>

kgA.>w>g5 F/r

STARTED 6.<7e3/- *̂g‘ '^

54ufe tin

SIlT^ i,r
f.rvj, /ndH+'foutl- 

f/nt) fAlli/ui-Mj

SOIL DESCRIPTION -RANGE OF PROPORTION 
**TRACr -O.SR
•VOLT -••■»»»

samples 
IHAMM. BLOWS

BORING NO. 
SHEET L

Dntt DR 3o.se STvr st thumb MDsirrs
VnWDSNSf VDM SO VSRT STW VST THUMRNAM. BOSNr

HARD H MSBTS THUMSNAg,

p I
OF —3

MEDVM
MICACEOUS 
MOTTLB) 
NOM.FLAST1C 
ORANOe 
ORGANC 
FRESSURBHVDRAtlUe 
FRCSSURE44ANUAL 
RED 
RESIOUUU. 
ROCK

yA.;nc/ 52/> ...—

DEPTH HOLE 12^.g" JOB NO ^gS-Ar'X 

DEPTH SOIL DRILL l2t>‘S' qa INSP. rAgP

DEPTH ROCK CORE — WEATHER P 6lnc^ 

no.dist.sa.25.ud.sa.^^L temp, ZY\~>^ 50^
M.o' t».6-^ ■ HRS. PROD. __^ WT. SAMPLER HAMMER

Z)4-



Golder Associates
Field Boring Log

l'2C - S JOB HO, A2DEPTH HOLE
-J-— -L- -- ---PROJECT

DEPTH SOIL DRILL J2kzl IN8P. DRILLING METHOD  OFSHEET
DRILLING COMPANY SURFACE ELEV. 

6A)g. rr DRILLER  DRILL RIG DATUM 
79^0 1^DEPTH WL. HRS. PROD. WT. SAMPLER HAMMER DROP. STARTED 

TIME WU HRS. DELAYED WT. CASING HAMMER DROP COMPLETED 

ABBREVIATIONS SOIL DESCRIPTION -RANGE OF PROPORTION

Mi

TA
wx

DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESRE{NO. TVrE

ss-^0 (fi- ASrz.

-tr is--»3 ss t»e..,.veS

7o--76

ss.li- 5a. ..-c A, ^o 'hZ 6i. i

iC SO-_S,if A/ e

SS--17 55 a.27J7,« hfnSg 4 L

io-55 kpg^yrifS C.

K M te

-’M' 55 F?,»S;(7ZZ

F^-SArTxg AS C.‘^ C^0 55.(«

(*7--lof 552J

no-1-1(0 TL 55 *s;zss»aj

c«-.i fcCUffi, f'O
A/x «?•

SVi-

zI

It 
i£

bOntHQ NO. z

AL

•TyA.e.g

MW 
MOT

na 
nc

SA 
»AT 
BO 
Bl

LOOK 
COMPACT 
DBHSt

AUOCR SAMPLE 
CHUMK SAMPLE 
DMVEOPBI 
DEHtSOH SAMPLE 
PrrCHBI SAMPLE 
ROCK COMB 
SLOTTED TUBE 
TMtHMMLLEO, OPEN 
TMIHMMLLED. POrrm 
WASH SAMPLE

WH 
T

SAMPLE 
SATURATED 
SAND 
HLT 
SILTT,

C 
CA 
OL 
07 
F 
PRAO 
OL 
UP 
U

SAMPLE TYPES 
AX 
ex 
DX 
DX 
PX 
RX 
B.T. 
TX

TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
TBLLOW

Pd/g
i

MEDIUM
MICACEOUS 
MOTTLED 
NONePLASne 
ORAHGC 
OR6ANC 
PRESSUhfrHYDRAUUC 
PRESSURE44ANUAL 
RED 
RESIDUAL 
ROCK

BLACK 
BROWN 
COARSE 
CAStNB 
CLAY 
CLAYEY 
FINE 
PRAOMEKTS 
GRAVEL 
Layered 
inns

ST

17 
I?

RitATivi MNsrrr slows 
VCRYLOm VIS 04 

LS 4 10 
GF 1DS0 
ON 9O.M 

VERTDCNSE VON M

BLOWS

7r
28

;5z 
2T

fceto.-^g5 V'. bg*^AC

ELEV. 
DEPTH

7T
Xi

XI
li

VCTYSOFT VS IXTMJOO 
SOFT S MOLOkCASAV
PHM M MOLDS
STBS ST T*AAISM»rTt
VERVSTW VST TMUMSMML MOCNT 
HARD N MSBTSTHMBNAK.

i
I

sT
II

^71-
32

DEPTH ROCK CORE _!.
NO.DIST.SA-3^UD.SA.21_ TEMP. ZHZA {jfaj 

/q.d B6-L .

WEATHER ?

SAMPLES
[ha7***

PER 6 Tn (FORCE!



Golder Associates
Field Boring Log

' JOB wo XreA 1 
III I ga insp. /M Ay

PROJECT 
USA /DRILLINQ METHOD OFSHEET 

SURFACE ELEV. 
go \ 'f’S DRILLER DRILL RIG DATUM 

z 6 ‘l7‘a3VJ. SAMPLER HAMMER Ho >4DEPTH WL. HRS, PROD. DROP. STARTED
TIME WL. HRS. DELATED WT. CASING hammer DROP COMPLETED 

!
SOIL DESCRIPTION -RANGE OF PROPORTION

SM

SAMPLES
DESCRIPTION SAMPLE DESCRIPTION AND BORINS NOTES"^^-TNO.

fci" ,Ji I’-j trt-m 
f. \ . .1 I. A

F'z»-.i->e->. 4Fxte <!)+
L A * .' •* - B-Bi-ri—w r-t - --.23IZ.O is 1X0k^eS-, >»»» »

bfrc<^.>-er tZ

LS g,>../y<r? d•'AVa ►A IIS’-rzsT

M 
3

M 
C 
CA 
eu 
cur 
F

oo 
ORO

R 
REI 
RX

Wt 
WH
T

BAMFUE
SATURATED 
SAND 
SILT 
StUTY. * 
SOME 
TRACE 
WATBI LEVEL 
WEIGHT OF HAMMER 
YELLOW

BORING Na

CJL 
DA 
DX. 
FA 
RA 
E.T. 
TA

SA 
SAT
50
51

uro
u

MLATWt OSMBITT SLOWS 
VKRYLOOK VLS 04 

LS 4 10 
ep IMO

Loose 
eoKAcr 
MNSE 
VnvoEMSE VDN

BLOWS z
& 
Q 

US

ELEV. 
DEPTH

TT
J2

ABBREVIATIONS
M

TA 
WA

DEPTH BOCK CORE WEATHER R DRILLING COMPANY 
z _ • .. _ _ t

HAMM. BLOWS 

rF^oVc'e*!

BLACK 
BROWM 
COARSE 
CASMO 
CLAY 
CLAYEY 
PME

FRAG FRAGMENTS 
GL GRAVEL 

UTERED 
UTTLE

mwsmwieY nHssRMsssuss 
VMYSOFT VS CXTRUOCS 
SOFT S MOLOkiASAV
WM m MOLDS
STVS ST THUMS MOCNTS
VKRYSTFS VST THUMONAM. NDINT 
MAIV H nGTSTMUMINAL

MEDIUM 
UtCACEOUS 

MOT MOTTLED 
MON.FLAST1C 
ORANGE 
ORGANIC 
FRESSUh&HYDRAUUC 
FRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK

^-TRACr -O.S» -SOMT -ll-SOS 
"untr-s-^SG -ANO“ .sfr«o«

sample types 
AUGER SAMFLE 
CHUNK SAMFLB 
DRIVE 0F8« 
DSMSON SAMFLE 
KTDNGR SAMFLE 
ROCK CONE 
SLOTTED TUBE 
THINWAUED, OFBN 
TMINWALLED.FirrON 
WASH SAMFLE

no.dist.sfSlLud.sa/j^ temp.

B 1>U<5 
fe-tyes, po

DEPTH HOLE I 
DEPTH SOIL nnil I

6.0^ e.p*



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND

CONSTRUCTION RECORDS

WATER-LEVEL PIEZOMETER PZ - 1S

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



GROUNDWATER MONITORING WELL Zii

GEOLOGIST: 3/rc NORTHING: EASTING: -

STATIC WATER LEVEL: — .

DRILLING METHODS:

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
4 9'

PROTECTIVE CASING ( yes / no I 
B.

STICKUP:
PEA GRAVEL OR SAND

1^
WEEP HOLE

GROUND SURFACE ELEVATION 
.. -J.

CONCRETE SEAL DEPTH FT. BGS.
-i.

DIAMETER OF RISER PIPE lin.l

VO FT. BGS.TOP OF SEAL DEPTH

TYPE OF BENTONITE SEAL 

FT. BGS.

FT. BGS.
TOP OF SCREEN DEPTH 

■*.S

cJ

FT. BGS.BOTTOM OF SCREEN DEPTH 

/5o FT. BGS.BOTTOM OF WELL DEPTH

FT. BGS.

NOTE: PgPTHS MEASUW6D PROM GROUND SURFACE

•<

TOP OF SAND PACK DEPTH _____
CENTRALIZER I yes /SoH - TYPE

0r

TYPE AND AMOUNT
OF ANNULAR SEAL 

SITE NAME: S'.rsL g,

CLIENT:

g

TYPE OF SCREEN _____
SCREEN SLOT SIZE (in.l 
SIZE OF SAND PACK  
AMOUNT OF SAND 

/<y 55
d.e>ic>

-- -----BOTTOM OF FILTER PACK  
—5 TYPE AND AMOUNT 

OF BACKFILL  
----------------------------------------- TOTAL DEPTH OF BOREHOLE

DRILLER: 

DRILLING COMPANY:

LOCATION: 6 X - fO

SURFACE ELEVATION: —

A

DIAMETER OF BOREHOLE lin.l 

^-2-iL

<
COMPLETION DATE: ^-2-7"^^



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

I

WELL LOGS AND

CONSTRUCTION RECORDS

WATER-LEVEL PIEZOMETER PZ - 2E

i

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois

1

I



GROUNDWATER MONITORING WELL 
SITE NAME: 6-A>c5

GEOLOGIST: R P EASTING:NORTHING:
I

COMPLETION DATE:DRILLER: X C-tl^uK- STATIC WATER LEVEL:

DRILLING METHODS:'DRILLING COMPANY: 'g

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
4

CofMLCeVx
PROTECTIVE CASING 1 yes /

i.

STICKUP: »
PEA GRAVEL OR SAND

?- WEEP HOLE

u' GROUND SURFACE ELEVATION < • «

i z

CONCRETE SEAL DEPTH FT. BGS.

2DIAMETER OF RISER PIPE lin.l

FT. BGS.TOP OF SEAL DEPTH 
TYPE OF BENTONITE SEAL 

FT. BGS.

FT. BGS.

5~O

FT. BGS.BOTTOM OF SCREEN DEPTH 

2 FT. BGS.BOTTOM OF WELL DEPTH 

FT. BGS.

 

NOTE; PePTHS MEASURED FROM CHOUHD SURFACE

iAAnAk

«

4

>

TYPE AND AMOUNT
OF ANNULAR SEAL 

/o

LOCATION: VI-
SURFACE ELEVATION: —

TYPE OF SCREEN ____
SCREEN SLOT SIZE (in.l 
SIZE OF SAND PACK 
AMOUNT OF SAND ____

—-----BOTTOM OF FILTER PACK 
TYPE AND AMOUNT
OF BACKFILL _______s
TOTAL DEPTH OF BOREHOLE

-----TOP OF SAND PACK DEPTH 
-----CENTRALIZER ( yes - TYPE  

------- TOP OF SCREEN DEPTH " ~

I

DIAMETER OF BOREHOLE tin.) 

A(

■Sz-i-e, P
CLIENT:



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND
CONSTRUCTION RECORDS

WATER-LEVEL PIEZOMETER PZ - 2W

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois



P2k/GROUNDWATER MONITORING WELL
LOCATION:

S<a«.UT ■ A
GEOLOGIST: NORTHING: EASTING:

STATIC WATER LEVEL;DRILLER: COMPLETION DATE;

DRILLING METHODS:' 6 34"DRILLING COMPANY;

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
4

» PROTECTIVE CASING ( yes / no I 

-3'
STICKUP:I. /

PEA GRAVEL OR SAND

WEEP HOLE

4, GROUND SURFACE ELEVATION 
4

t

CONCRETE SEAL DEPTH FT. BGS.

• 7"DIAMETER OF RISER PIPE lin.l

DIAMETER OF BOREHOLE (in.J

FT. BGS.TOP OF SEAL DEPTH 
TYPE OF BENTONITE SEAL 

FT. BGS.

FT. BGS.

-ill FT. BGS.BOTTOM OF SCREEN DEPTH

Hl FT. BGS.BOTTOM OF WELL DEPTH

127 FT. BGS.

All
WOT6; DEPTHS MEASURgP PAOM GflOUWO SUftPACE

TYPE AND AMOUNT
OF ANNULAR SEAL 

B

&
TOP OF SAND PACK DEPTH 
CENTRALIZER ( yes / (^\ -

TOP OF SCREEN DEPTH ___
§

4

B.

BOTTOM OF FILTER PACK _ 
TYPE AND AMOUNT
OF BACKFILL 1— 
TOTAL DEPTH OF BOREHOLE

-7"

1 - U/6frV
SURFACE ELEVATION: —

TYPE  

- fl'

TYPE OF SCREEN 
SCREEN SLOT SIZE lin.) 
SIZE OF SAND PACK 
AMOUNT OF SAND 

t

SITE NAME:

CLIENT:



Golder Associates
Field Boring Log

tZ?.t.^L^<ioB wo Are^TDEPTH HOLE

DRILLING METHOD SHEET

DEPTH ROCi IDRILLING COMPANY SURFACE ELEV. 
C/uyg: 7S?DRILL RIG OAH-UU 

DROP.

ir>0TIME WL. HRS. DELAYED WT. CASING HAMMER DROP COMPLETED

SOIL DESCRIPTION -RANGE OF PROPORTION

SAMPLESBLOW!LOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTES

NO.

fo-^) ✓, ImU,

V. Loc.sCt y r-r I 55 I.

0.'^^ lo^^t l>ro.-A

« 7 iS

3If SS

y h»0 e H.t'lji 4Mr
\1LT ‘to ‘iM.i

2

i^-- T) s44 Si/t.
S'""/ Ctftt; tr 4*son-tLf J

L/ti,

rs

Let^w^es CLA'^CCL.) &sr 1 fS

Zh‘i" - 3 55
»44p

■ LeLai.v\es ^^‘*'*'3
‘if ‘I 55 V3,S tlx c .j StLTZ/nu)r.>r5e«^-(?. U.e4-

Oe»»5r Uyp f yv. K:/IQ iS-,27Jt.D55I tZ (inrvsfeir^ s>^x>b/ 3py

bc£-»r.^es 4-t> C fjt,I r\f.^sr n Sf

z 
Z ■

1
1

X

Si 
o

I 
I 
I

Z3

i? 
It

2 -^0-

00 
ORO

R 
RO 
RX

SM 
TR 
WV 
WM
V

SAT 
8D 
81

LOOK 
COMPACT 
OENK

51^

"■4,

ORAVEL 
LAYfRW 
umi

AUGER SAMPLE 
CHUNK SAMPLE 
ORTVEOPBI 
DENISON SAMPtf 
MTCMDt SAMPLE 
ROCK CONE 
SLOTTED TUK 
TMMWALLED, OPEN 
TMNWALLED.PISTOI 
WASH SAMPLE

/ M.V.Z AdTa/-.j

z
L

^'r^, 
Slitr^e

k

fST-

T
T

l4
ki

X 
£.

s

BOHiwa MO. P2. * u7
L__  OF _i_

vr5<=>^. E«du-c, 5!hji

^Xpryg A 5 ztsavF

- —w£t ‘jl'T'. 

UMbigRefty

ABBREVIATIONS 
M 
MIC 
MOT

MLATIVC MNMTY BLOW* 
VIRY LOOM VL* 0 4 

u «to 
CP to-ao

iL

fceilBJTlHCT fWmilMtRUBt 
y^un V* KXTBuoa. 
sopr * MOL^iASsr
MN m MOLD*
*TW tr T*«jMBBe«rTS
VCRTSTO* VST THUMBHAA BfOOCT 
MAMD H mOTS TMUMSNA*.

BLACK 
BROWN 
COARSE 
CASMO 
CLAJr 
CLATBT 
PNE

SAMPLE
SATURATED 
SAND 
SILT 
WLTY. 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OP HAMMER 
TELLOW

STARTED 

MEDIUM 
MICACEOUS 
MOTTlBI 
NON-pLAsne 
ORANOE 
ORGANIC , 
PNESSURSHVDRAUUC 
PRESSURE-MANUAL ' 
RD 
REStmiAL 
ROCK

DRILLER f • HeL e I

^"^2 krot^P. 4. y..lv<e2 5JftUh/<<

DEPTH WL. k,

4*t
50-
3a4

s^-

DEPTH SOIL OPll lf2g.a'L^A IWSP.

lA'-O . 6-<‘A^/El-
or^ 6j<vt>E-g^ . WetiV

, if cLtf^

UX.-,

WT. SAMPLER HAMMER <^0

f-C.

c
CA 
CL 
cur 
p 
FRAG PRAGMENTS
OL 
UTD 
U

DEPTH ROCI^ORE WEATHER SoKA

no.dist,sa“-ud.sa^^ temp.

ELEV. 
DEPTH

PROJECT GA165 /L4\X> 4 -Xnst^tf
ef * * - ^ - -

SAMPLE TYPES

JI
D.a 
DX 
PX 
RA 
AT. 
TA. 
TA 
WA

■ HRS. PROD. 



Golder Associates
Field Boring Log

DEPTH HOLE t Q JOB HO. PROJECT BORING Hl1DEPTH SOIL DRILL iM.Q QA INSP. DRILLINQ METHOD OFSHEET
DEPiH ROCK COAE^ WEATHEA-S. DRILLINQ COMPANY SURFACE ELEV. 

DRILLERDRILL RIQ DATUM 
DEPTH WL.  ; HRS. PROD. WT. SAMPLER HAMMER DROP STARTED 

DAT(TIMI DAT(
TIME WL. HRS. DELAYED WT. CASINQ HAMMER DROP. COMPLETED 

SAMPLE TYPES SOIL DESCRIPTION -RANGE OF PROPORTION

-ifTTir

T

DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTESw "S^rTTNO.

-io jLS-n Si

4'? 5aS$

7o-- H ys SA..A..C J .4

•; ’$■ St I g - k »•

7 It

ss--7 i7 » C o

7

7 If fi

S$7 to

•r

65^ 5a.7 1<I

V<3 ft Zo>21,20/^ ■21. |Jt>- Lgt»>~^g?

(,4 + Z1 ii

iL

I

A.

O

‘Vz.

4*fws>£*»P J '

00 
OM LOOK 

COMPACT 
OBNK 
VCMTSCNK VWt

ci. 
DA 
DX 
PX 
RX. 
XT. 
TX.

AUOBI SAMnJE 
CMVHKtAMPLC 
DWVEOPCN 
OSNtSON OAUPlA 
rrTCHCR OAMPki 
ROCK CORE 
•LOTTED TWOt 
TMTMAWAUED. OPEN 
TMWAWAUED, WTOH 
WASHSAIAPtt

R 
RES 
RX

BA 
BAT
50
51 
»T

TW 
WL tTVB «T THUMIMDKfTS

VTRYnW V*T TMUMBHML MOtNI 
HARD H MSmfMJMBNAB,

OR* 
C 
CA 
CL 
cur 
F 
FRAC FRAOUENTI 
OL 
uro 
U

55*

H-

ORAVEL 
LAYERED 
UnLE

5"

JX

^3
hi.

ooMSMTwer nMecRMcmw 
vIrtbopt v» cxmuoa. 
MPT * MafiktAn.v

BLACK 
BROWN 
COARBS 
cacmo 
exAfr 
CLAYEY

“ly

MkAYfYCMMMTY BLOW* 
VntYLOOM VU 04 

U 4 10 
ep 10.30 
ON 30<n 

•0

t 
I 
I

^1.

'ax

BLOWS

3)

TX 
WX

Lpw/j/. Y f vv^C*v"t'J »

it

I

t

ABBREVIATIONS 
M 
MIC 
MOT

MEDBm 
MtCACtOUB 
■omiD 
NOlLFLASnC 
ORANOE 

FREStUiC44TDRAUlJC
FRESBUREAAANUAL 
RED 
RfimOAl 
ROCK

SAMPLE 
SATURATED 
SAND 
SILT
SXTY. 
BOMS 
TRACE 
WATER LBVB. 
WEIGHT OF HAMMDI 
YELLOW

TV
JI

e J^s x4a vC

■e XT

100- t../ L.S 777^.

________ ^___—— 
zy^i/o 

C^EpOI - —T'

ELEV. 
DEPTH

SAMPLES

N0.0IST.SA.2SuD.SA.X- TEMP. 6
ft-Jo

,p X s A-UfeizC .*■



Golder Associates
Field Boring Log

DEPTH HOLE Ar^ 7JOB NO. PROJECT BORING N(
DRILLING METHOD  SHEET OF

DE^TH ROCK CORE DRILLING COMPANY SURFACE ELEV. 
CJfvJE. 7rDRILL RIG DRILLER DATUM 

mb DEPTH WL. ; HRB. PROD. WT. SAMPLER HAMMER DROP. STARTED 
IIMI O*TI '

HRS. DELAYED _Z. TIME WU WT. CASINO hammer DROP COMPLETED

I SOIL DESCRIPTION -RANGE OF PROPORTION

DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTES

23

HI‘'Al»« <s Ito

-z-XT s< I2S^

-rbgeizgtO'
oS" ^.>-3

BLOWS
***FT

IZ

WL 
WM
Y

R 
MS 
RX

W
50
51

SAMPLE 
SAWHATEO 
SAND 
SILT 
SILTY.

COMPACT 
bIMSE

c 
CA 
CL 
cur 
F 
FRAQ 
01 
LTD 
U

SAMPLE TYPES 
AX 
ex 
OA 
ox 
PX 
AC. 
C.T. 
TA 
TA 
WX

FRAOMENTS 
ORAVCL 
LAYERED 
UTTLI

SUCK 
BROWN 
COARSS 
CASMO 
CLAY 
CUTBT

TRACE 
WATER LEVEL 
WEIQKT OF KAMMBt 
YELLOW

AUGER SAMPU 
CHUNK SAMPLl 
ORTVEOPBI 
DEMSONSAMPLS 
PfTCNSR SAMPLE 
ROCK CORE 
SLOrmYUK 
TMINWALLED. OPEN 
IHIWWAtLED. PISTON 
WASH SAMPLE

WEATHER 

ZTO

z
&

__________ p 

9z-y1»V

ABBREVIATIONS 
M
WC 
MOT 
NP 
00 
ORO

ftOIMUTIHCr WIICMBWMniW 
vtowsoPT vs cxTwuoo
SOFT S MOL^SAMT
PMM FM MOLDS
STW ST THUMS Moens
VCRYSm VST TMUMSNAA WWNT 
HAAD N PESOTS TNUMMAS

RSULTWC esMswr stews 
VSWVLOOH 0 4

IS 4 to 
cp 10^ 
DN 9040

IJ

NO. JtYFE 

*- S5

DEPTH SOIL DRILL GA INSP. 

.€ AS

UEDtUU
MICACEOUS 
MOTTLB 
HO4APLASTTC 
ORANOC 
CHKLANC 
PRESSURS4<YORAUIIC
PRESSUREAIANUAL
RES 
RESOUAL 
ROCK

.(rTTCi .

ELEV. 
DEPTH

racou^Y’ 
11'rretto/.e- fooIiJacS

no.dist.sa.'^ud.sa-2Z_ temp. /oM 
/q.0‘

11^0

SAMPLES 
HAMM,--------



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND

CONSTRUCTION RECORDS

WATER-LEVEL PIEZOMETER PZ - 3E

.-1

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois

■1

' 1

J 
J

3



GROUNDWATER MONITORING WELL JSIT
SITE NAME: LOCATION:

CLIENT: SURFACE ELEVATION: —

NORTHING:

DRILLER: STATIC WATER LEVEL;

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
»-•4

e-UzPROTECTIVE CASING I yes /
i.3'STICKUP: 0

PEA GRAVEL OR SAND fjaut
i-

it- WEEP HOLE

GROUND SURFACE ELEVATION •* *

CONCRETE SEAL DEPTH FT. BGS.

DIAMETER OF RISER PIPE tin.) 

II" n ‘ha »DIAMETER OF BOREHOLE lin.) ■f

A

*.

FT. BGS.TOP OF SEAL DEPTH 

IL,TYPE OF BENTONITE SEAL

n.Q FT. BGS.

/J,
FT. BGS.

16 J,,

2^ v'$0H.t

=
FT. BGS.BOTTOM OF SCREEN DEPTH 

11^ c FT. BGS.BOTTOM OF WELL DEPTH

IP.O FT. BGS.

NOTE: MPTHS M6ASUHED FROM GROUWO SURFACE

■/

TYPE AND AMOUNT 
OF ANNULAR SEAL

EASTING: ______________

COMPLETION DATE: 7-%-^? 

DRILLING METHODS:' sV.-

11 
e-.ot*

. 4

BOTTOM OF FILTER PACK 
TYPE AND AMOUNT 
OF BACKFILL  

 TOTAL DEPTH OF BOREHOLE

TYPE OF SCREEN ____
SCREEN SLOT SIZE (in.) 
SIZE OF SAND PACK  
AMOUNT OF SAND ____

DRILLING COMPANY:

-----TOP OF SAND PACK DEPTH 

-----CENTRALIZER I yes -

------TOP OF SCREEN DEPTH 

A

!

GEOLOGIST:

TYPE _

j
• * *.



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND

CONSTRUCTION RECORDS

WATER-LEVEL PIEZOMETER PZ - 3W

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



GROUNDWATER MONITORING WELL F3U
SITE NAME: 5 g LOCATION:
CLIENT: SURFACE ELEVATION: —

GEOLOGIST: ALftKA NORTHING: EASTING:

DRILLER: COMPLETION DATE: 7-2-Oj?

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
4

A r\c^-SPROTECTIVE CASING 1 yes /(i?l

i.

STICKUP; .< PEA GRAVEL OR SAND»;
f- WEEP HOLE

GROUND SURFACE ELEVATION 
• ♦ ’

CONCRETE SEAL DEPTH FT. BGS.

2DIAMETER OF RISER PIPE iin.l

I
DIAMETER OF BOREHOLE lin.)

TOP OF SEAL DEPTH FT. BGS.

,4"lA

JO FT. BGS.

t
FT. BGS.

10
<0.0 fo

5 ^ fc 5^ If

I
BOTTOM OF SCREEN DEPTH FT. BGS.

37. S'BOTTOM OF WELL DEPTH FT. BGS.

137. < FT. BGS.

MOTE; DEPTHS MEASURED PROM GROUND SURFACE

 IStWl

•.<

•• 
* 4

TYPE AND AMOUNT
OF ANNULAR SEAL 

DRILLING COMPANY:

-----TOP OF SAND PACK DEPTH 

-- -----CENTRALIZER I yes / -

»------- TOP OF SCREEN DEPTH ___ :

BOTTOM OF FILTER PACK
TYPE AND AMOUNT 
OF BACKFILL 
TOTAL DEPTH OF BOREHOLE

• TYPE 

TYPE OF SCREEN ____
SCREEN SLOT SIZE tin.) 
SIZE OF SAND PACK  
AMOUNT OF SAND____

%

I '

<- is'7.r

STATIC WATER LEVEL:______________________________________
DRILLING METHODS:'  ̂V<g

TYPE OF BENTONITE RFAI^*^

-7*' <9-yo

________
U

z



DEPTH HOLE

LSA-^^TEMP.

DROP 

TIME WL. DROP 

BL

00

S.T.
WL

Y

SAMPLES
SAMPLE DESCRIPTION ANO BORINQ NOTESDESCRIPTION

NO. Tvr^

«-
SKT f^}

-r I Si

S<,yi^,C XS Abcvf~IO - T. SJ

•S'.■O' - ss

^-0-. 2.0 ss ’,’.3.3

i/» So ■ u/c c ■ ^ »* CL/t V ijt.L\ 
■rfLrt^'^92^- - S* Z.S

V* S&^^r vv€^- Ji 30- C Si

3S*--jr 7 35
~ i>tfoz^5 I/. d«n,«. © SQ'

S*-S X^t.^6ifO.-<(0 ■: S jr

-

^4. C aSS'®- 10 3s

fr--ss- SS

iSV

ta - 
IS6‘ Z 0 < <i J

e

BLOWS
-^*FT

10

ORAVCL 
LAYCRCD 
LfTTLE

*<x

Hl 
kL

ABBREVIATIONS 
M 
MIC 
MOT

n 
RM 
RX

an

c 
CA 
CL 
cur 
p 
FRAO PRAOMCMT* 
QL 
LVD 
U

— SURFACE ELEV. 
JL£* DATUM 

AUGER AAMRLE 
CHUNK SAMPLE 
ORiVKOPCN 
DENISON SAMPLE 
PITCHCR SAMPLE 
RO<^ CORK 
SLOTTED TUSt 
TMINWAUtt.OPEN 
THINWAUn, PMTON 
VMSN SAMPLE

3
6

MEDIUM 
MICACSOUS 
MOHLEO 
NOMMASnC 
ONANOE 
OnOANIC 
PRESSURE-HYDRAULIC 
PRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK

SA 
SAT 
SO 
St 
srr

loose 
COMPACT 
OlNSt

T

I **

3

HRB. PROD.  
HRS. DELAYED 21

3r

31

3
3

SAMPLE TYPES 
«1
ex 
D.O. 
OX 
rx 
RX

MXCK 
■nowM 
COARW 
CAWM 
CLAY 
CLAYtY 
PINE

3
i

ELEV. 
DEPTH

^^C5L/**lC

• n *01

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
VMATER LEVEL 
WEIOKT OP HAMMER 
YELLOW

) *,-»p»Wj liwz^l I L* *^z 

^AHu«r_rn)

0.-?'} gf^Ly,
SIlTK £z.AY.

b^to/y^gs be»RiE

MIATTVIDMMWY SIOWS 
VCffVLOOSI VLt 0 4 

LS 4 IS 
CP ID-M 
ON SO-SO 

VIRTOMI VON SO

tr^lS* z6md»03

•SlCTj XAtp-c
■f

SOIL DESCRIPTION -RANOE OF PROPORTION 
**TMCF*-0 > »« ’*

JT
I I__Q

Z l>euC>iP^^p-MbRiMfl 
______  8HEBT .

STARTED

COMPLETED

goLff ft L^a

T.O. 
T.P. 
WX

i

-unir--...«L B?"

*%.7

St't^wygl . hCvASg

Golder Associates
Field Boring Log

PROJECT X ? Jy*3r<z3A^t'7

DRILLING METHOD .

DRILLING COMPANY

ZV 
Ztt

|3-T.^ JOB HO Afg^X
DEPTH SOIL nail I llX 3* BA IHBP. A-T g. F

DEPTH ROCK CORE ^-7^. WEATHER 

COtttmtHGf PSMMPRBSSUPS 
WIRVSDPT VS SXmuMS 
sorr s MOLDS iasav 
MM PM MOLDS
SWP ST THUMSJNOSNTS
VfRV.STW VST THUMBNAIL PCXWT 
MAM»' n NESMTS THUMSMML

/» J,

<e7Cw< ^-?A4mC»% 
e Xg J J

DRILLER Ar,

^0'?^ U, ^■<3^4- 

kn>^ Clayey 
i' To io»«'4>S<»n<), 

(a .Z.-S-.Y.)

MO.OI8T.SA____ UO. _
DEPTH WL. Xo.? Il- 

lf,ts-

NO.
—L__  OF 

C JvtJT^V/T A^t «»»N A A.

ggb)
DRILL RIO C.M6 ’7S^
WT. SAMPLER HAMMER |^0 ii>

WT. CASINO HAMMER 



Golder Associates
Field Boring Log

DEPTH HOLE I Z.T - > F'gPROJECT 1DRILLINQ METHOD  

DEPTH ROCK CORE HER WEATHER
NO.DI8T.SA____ UD.SA.'5^ TEMP, ~TQ 3

DRILL RIQ DATUM 

1^0DEPTH WL. WT. SAMPLER HAMMER DROP, STARTED 

TIME WU HRS. DELAYED WT. CASINO HAMMER DROP,

■ 12-90*

WL

V

SAMPLES
DESCRIPTION SAMPLE DESCRIPTION AND BORING NOTES

NO.

40 il 15

f?-?') cozn/’-'^ K 4-f> e..
SS*-7 «3 STLiif. ISJ

ZDi/liT - co'aie.^ g
<=■' S''"'-®-'*

- CotA>\<S to^iPrt 7o-i7,n- I«ie ‘il', no'
“• CCtR/tC/' K/'»W

aepV,.
ft a>^ aIoVP

If ss 7S--

■€ ^4*s
- it S5n’xt,K;r7*V^^Sg-

xwZ/Ar Ro>.,><r«^ P.

S P aS A,L oV f«r ?s--5517

$5 9^JO,>2‘10 9o- Leu»KgT+

‘tr -fs- Lp {.<»■■<<*C5 bievvse17

/<« LIBO-“Zo

»a <■

tai' •«i-■2^) e A

VrA, »|4-S'o+liO ■ZZ 55 T7I,jfv^C'.zv'^T I pif* fckkkjr)L, i,

5 '‘■f,
tr f-/T, ior'i, i-r i'tt^

CLA^ftL\tyc4, 23
T*U

goTOTflal

•j'icjLZ
f

ZU
OF 

PA.
Kfi.

C 
CA 
CL 
cur 
F

37 
£±

OB 
OM

R 
RO 
RX

11

(Li. 
DA

bg^3»>Lex bew&e g ^olS* b^s

ORAVe. 
UTERCD 
unu

BLACK 
BROWN 
COARSE 
CASMC 
CLAr 
CLATET 
fme 

FRAO FRAOMCNn 
BL 
uro 
u

511

5S

‘V

WLAYTVCDOnnT BCOWt 
WWYLOOSK VLt 04 
LOOM 
COMPACT 
OCNSi 
v^oem VON

37
11

JiL.

BLOWS

II
21

U < ID 
Cr 1DM 
DN M-M 

M

Z»epyA.,t‘

SAHO 
SILT 
BILTT. ’ 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YELLOW

Z

g

ZO.? A ■ HRB. PROD. 

ABBREVIATIONS 
M 
MIC 
MOT

DEPTH SOIL PRII I rL^.S*

IT
37

SA SAMPLE 
SAT SATURATED
50
51 ceMMTSHer menivosuM 

vkRTSOPr vs ixntuocs 
Kin t MOWklACLV
RMM m MCIDS
CTW n THUMB Moem
VERT STS* VST THUMRNAA MOtMT 
HARD M RESMTSTHUMSHAa.

€< V» *>e»ASPg

SAMPLE TYPES 
AUO9 SAMPLE 
CHUNK SAMPLE 
DRIVE OPEN 
DENKOM SAliTLS 
PffCHER SAMPLE 
ROCK CORE 
SLOTTED TUBE 
TMNWALLED, OPEN 
THrnWAUED, PVrON 
VMSM SAMPLE

IJ

IX

n
47

ST.
TJO.
TA 
WA

Si^^y 'irt.cC il H
Tl*r»v* . 
f. T-

TWt

COMPLETED-------

yEET

SURFACE ELEV. 

MCOWM 
MICACEOUS 
MOTTLED 
NOILPLASTIC 
ORANOe 
onoANic . 
PRBSSLMS*HVDRAUL1C 
PRESSURE-MANUAL 
RED 
RESOUAL 
ROCK

DRILLER C_L Hifeil

JOB WO. ~J.
M n

QA INSP. P—

SOIL DESCRIPTION -RANGE OF PROPORTION 
,r-rMCS- ^.B»
nfTTLI* -«•'»

ELEV. 
DEPTH

DRILLIWO COMPANY R^bl

6A<^g. 7r

SaLvr^C aS .4L4^oi/C

BORING Hl



Golder Associates
Field Boring Log

PROJECT BORING NJ1DEPTH SOIL DRILL DRILLING METHOD SHEET OF
DRILLING COMPANY SURFACE ELEV. 

NO.DIST.SA.J1.UO.SA.S- TEMP. i DRILL RIQ 7S' DATUM 

/ g->o>o?1^0DEPTH WL.  ; HRS. PROD. WT. SAMPLER HAMMER DROP. STARTED Dati
TIME WU HR3. DELAYED WT. CASINO HAMMER DROP. COMPLETED

SOIL DESCRIPTION -RANGE OF PliOPORTION

MOT

SM
t-T.
T.O. WL
T.F.
WX T

SAMPLESBLOWS
DESCRIPTION SAMPLE DESCRIPTION AND BORiNQ NOTES

FT NO.

ii Tjii.i? 7 IIS’

=T2o |2jr ■t.J&rc), »vd-

■ -Its' 42S %^[2S-

C 123 S" L^s

PB " Vv
52

fl 
MU 
MX

C 
CA 
CL 
cur 
r

09 
OMO 
FH

WT 
SO 
S)

SAMFLC 
SATUMATtO 
SANO 
SILT
snrr.

OL 
LTD 
U

SAMPLE TYPES 
AX
ex 
DX 
DX 
FX 
RX

TRACE 
WATCH LEVEL 
WEIQMT OF HAMMER 
rcLiow

C A

SLACK
SHOWN 
COARSE 
CAsiMa 
CLAT 
CLATBT 
FME 
FRAOWBrrs 
SRAVB. 
UVENED 
UT7U

I I
I

loose 
COMFACr 
OtHSS 
vtwrsetSE von

RSLATIVl OMSnr SIOWS 
VtwrLOOK VLS 04 

U 4 to 
CF 10-90 
ON 90-*e 

M

ABBREVIATIONS 
u

') V.

X

& 
o

^TRACr*-0• S« -OOMT-U-SOU 
**LrnLr>s«i» "a»«" .9o«o*

eoNBOTONer hiiusrimiium 
vbRrsoFT V* exTMuoa 
SOFT s MOAOktAKT
FIRM N4 MOim
rrvF ST THUM towns
VCRrSTW VST TMUMSNAAMDCNT 
HARD N flown THUMONAL

ELEV. 
DEPTH

LX 4'

AUO01SAHFLE 
CHUNK SAMFLE 
OHtVE OFEN 
DGH«ON SAAIFLl 
tlTCHSfl SAMFLE 
ROCK CORE 
SLOmDTUSt 
TMlNWALLiO, CFEH 
THINWALLED. FOTON 
WASH SAMFLE

STf

IHAMM. BLOm

V- hfA?e ,
JI ij h LL.

Ft-

(?- la-s*) iz Je/'sc 
g'«.y, ft>-c

c’

DEPTH ROCK COR'e ~~ WEATHERV-

DEPTH MOLE 12? 
\Vtj( Kif" /^3

JOB NO. 2.
GA INSP. 

MEDIUM 
MtCACEOUS 
MOTTLES 
NOMFLASne 
ORAMat 
OROANIC 
FHESSUllB4rrDRAUUe 
FRESSURE-MANUAL 
RED 
RESIDUAL 
ROCK

DRILLER 

aJo



-c
SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND
CONSTRUCTION RECORDS

WATER-LEVEL PIEZOMETER PZ - 4E

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



GROUNDWATER MONITORING WELL 
SITE NAME; LOCATION:

CLIENT:

EASTING:GEOLOGIST: NORTHING:

COMPLETION DATE:DRILLER: -y 6Raa>I=^
DRILLING COMPANY:

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
•-4

PROTECTIVE CASING I yes //f?a>l 

i.
-J'STICKUP: » PEA GRAVEL OR SAND

?- WEEP HOLE
GROUND SURFACE ELEVATION 

4

i

FT. BGS.CONCRETE SEAL DEPTH 

z'DIAMETER OF RISER PIPE lin.l

DIAMETER OF BOREHOLE lin.l 

z

I: FT. BGS.TOP OF SEAL DEPTH 
TYPE OF BENTONITE SEAL 

FT. BGS.

sz. FT. BGS.

FT. BGS.BOTTOM OF SCREEN DEPTH 

FT. BGS.BOTTOM OF WELL DEPTH 

^i52-.r FT. BOS.

NOTE; DEPTHS MEASUHED FBOM GROUND SURFACE

^26 X

>

TYPE And amount
OF ANNULAR SEAL 

s top of SAND PACK DEPTH 

CENTRALIZER ( yes / (@ I - TYPE

TOP OF SCREEN DEPTH ____

—-----BOTTOM OF FILTER PACK _
—---- TYPE AND AMOUNT

OF BACKFILL 
 total DEPTH OF BOREHOLE

Jo
<0 Q! 0

STATIC WATER LEVEL:
DRILLING METHODS:' ’/y" /''•up Scrkt-/

TYPE OF SCREEN _____
SCREEN SLOT SIZE (in.)
SIZE OF SAND PACK 
AMOUNT OF SAND _

&

SURFACE ELEVATION; “



Golder Associates
Field Boring Log

JOB HO. Are*. 2DEPTH HOLE i~3<i .S £DRILLING METHOD
WEATHER Su»%i

DEPTH ROCK CORE J!J_, DRILLIM3 COMPANV SURFACE ELEV. 

DRILL RIQ DRILLER DATUM 

1^0 IkHRS. PROD. WT. SAMPLER HAMMER DROP 
it.time wl. HRS. DELAYED WT. CASINO HAMMER DROP COMPLETED

SAMPLES
DESCRIPTION SAMPLE DESCRIPTION AND BORINO NOTES

MO.

, iOPM, &(•>)<

if Jk>

iir fhoTS’f’ I®) V - I

io fa- Z «

t < I'.S' S51 iS*

■5^20 20a
f A* e

yf U^o G i^s 6)LT-f>Y4L)

- 2S-•Lsr

cK S>tTZ»*»>35^4-
^0 ^3- L 5o

5o?+, (CL\4*

Jsr-- "I
I(Lt-'jf Adou: ’̂',

AAwve xs
k«at^c 1 <A<&£ 4*£.^0^0 fpo.»-wJ JS

(‘to- ?') ^tni< <J'''4L

L/4-, gCf Sa AkaL-JL(>
-4r

:3SO ross ’f.y.ir.igIo>?

t AS AkoL/gSa

ST-S-r it S5

VfKTMTT
son

- OF _

BLOWS

"4,

ex
DO. 

J-

SA 
SAT
50
51

TA 
WX mSNSAMKi

MEDIUM 
MICACCOUS 
MOTnW 
NOMMACnC 
OAANOI 
onoAMc 
raessuRE^rroRAuijc 
PRESSURFMANUAl. 
MO 
MSIOUM 
ROCK

^fCawwCi

1

IS. 
'2*1

wt 
WH
Y

Ji »f

oo 
ORO

R 
RES 
RX

C 
CA 
CL 
CLY 
F 
FRAO FRAOMENTS 
OL 
LTD 
U

ORAVEL 
LAYERED 
unu

•LACK 
DROWN 
COARSE 
CASMO 
CLAY 
CLAYEY

^*9

3
3

SAMPLE 
SATURATED 
SAND 
SILT 
SILTY 
SOME 
TRACE 
WATER LEVEL 
WEIGHT OF HAMMER 
YELLOW

2t

(o-T) tr, ioW-| i»rtr...zf\ 

^ll.

CXTPUOCS
S M(AM tASLY 

FM Maos 
ST THUMS MOeiTt 

VCRVSTS* VST TMUMSMM. MOCRT 
HAND H NtMTS THUMSNAN.

bf.tje

■k

J

!$• 
ir

I
X
o

T-i- P^.RfA.'.^eZ  ̂ I___________
'hCASP € '20.ST -Zl- k-C?

y—'

ELEV. 
DEPTH

‘V <2^

>0 NO. 
r_L

PX 
RX
S.T. 
TX

ABBREVIATIONS 
M 
MIC 
MOT

 .

>?
11.

%

STARTED ^S-Q /^«Y>Q1

”wr
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SCLATTVI DeWTY BLOWS 
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OBNSC ON SO-M
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DEPTH WL. 

^X>>w< 4/kou<

i
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SLOTTED YUDE 
THINWALLEO. OPEN 
THIHWALLB), PISTON



Golder Associates
Field Boring Log

DEPTH HOLE Q6
I * e '7 ‘ »

PROJECT 
DRILLING METHOD OP SHEET 

SURFACE ELEV. 

DRILL RIG DATUM 
>^o Au'^oWT. SAMPLER HAMMER DROP. STARTED 

HRS. DELAYED TIME WL. WT. CASINO HAMMER COMPLETEDDROP 

SAMPLE TYPES SOIL DESCRIPTION -RANGE OF PROPORTION
BL

M

DESCRIPTION SAMPLE DESCRIPTION ANO BORING NOTES.MM. BLOWS
NO.

60-ss(fl - u

S$

70-70 i5'^zi,3t»zs‘7 H

X I.... e X s X. L ctV grr7^ - isr SS(>1
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ex 
DA 
OX
PX 
RX 
t.T. 
TX 
TX
WX

AUOER SAMPLE 
CHUNK SAMPLE 
OmVIOPEN 
OEWSONSAMPLi 
PfTCHCR SAMPtl 
ROCS COW 
SLOTTED WK 
THINWAUE0.OPBN 
THMWALLEO. PISTON 
WASH SAMPLE

00 
ORO

R 
RES 
RX

MEDSfM 
MICACEOUS 
MOTTLED 
NOMPLASne 
ORANOt 
ONOANC 
pressure-hyoraulk: 
PRESSUREMANUAL 
REO 
RESIDUAL 
ROCK

SA 
SAT
50
51 
STY

TR 
WL 
WM
Y

i.1

BLACK 
BROWN 
COARSE 
CASINO 
CLAY 
CLAYEY 
PWE

9S-

X

X
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M
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MOTC 

CA 
CL 
CLY 
F 
FRAO FRAQMENTS 
OL 
LYO 
U
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SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

I

WELL LOGS AND

CONSTRUCTION RECORDS

WATER-LEVEL PIEZOMETER PZ - 4W

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



J •GROUNDWATER MONITORING WELL

I A

GEOLOGIST; NORTHING; EASTING:—

DRILLER: STATIC WATER LEVEL: COMPLETION DATE:

DRILLING METHODS:-DRILLING COMPANY: ^£5;

CAP

LOCK

TOP OF RISER PIPE ELEVATION 
4 »•

PROTECTIVE CASING I yes 
i.(-3STICKUP:

PEA GRAVEL OR SANO

WEEP HOLE

4^
GROUND SURFACE ELEVATION 4

CONCRETE SEAL DEPTH FT. BGS.

J?''DIAMETER OF RISER PIPE lin.l

7"DIAMETER OF BOREHOLE tin.)

FT. BGS.TOP OF SEAL DEPTH 

TYPE. OF BENTONITE SEAL 

FT. BGS.

FT. BGS.

FT. BGS.BOTTOM OF SCREEN DEPTH 

FT. BGS.BOTTOM OF WELL DEPTH 

(22- FT. BGS.

NOTE: DEPTHS UEKSURED PROM GROUND SURFACE

<

10 Sl!>^
Q.aiO

TYPE AND AMOUNT
OF ANNULAR SEAL 

LOCATION:

SURFACE ELEVATION: —

SITE NAME:

CLIENT:

TYPE OF SCREEN _____
SCREEN SLOT SIZE lin.l 
SIZE OF SANO PACK  
AMOUNT OF SAND

-----TOP OF SAND PACK DEPTH  
-----CENTRALIZER I yes / <^1 -

*------- TOP OF SCREEN DEPTH ____

TYPE 

BOTTOM OF FILTER PACK 
TYPE AND AMOUNT
OF BACKFILL -------
TOTAL DEPTH OF BOREHOLE

♦♦♦♦♦♦♦It



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

WELL LOGS AND

CONSTRUCTION RECORDS

EXISTING MONITORING WELL GM - 27B

April 19, 2004File Kr041604

■3';.

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



)

WELL CONSTRUCTION LOG

GM-27BWell
LAMP suwracg

P Backfill

ft* II ft-

 )

ft*
1200

hours
Oats 8pm

• ^Ln-
Remarks.

■’1

D. ColtonPrepared by

, .. ''z

feet below M.P. 
feet below M.P.

gallons
gallons

Q slurry 
 pellets

Gravel Pack (50lt) 

(50%)

/j
/

Development TechniquesCs) and Oate(s) 
surged with compressed air

7
7
7
7
/ s
/
7
/

Grout bent/cement

•Depth Below 
Land Surface

’ ° inch diameter
drilled hole

^•rGERAGHTY
MILLER, INC. 

Ground- U'aier Conjullantt

. v./i. ,

Project__
Town/City.
County__
Permit Na 
Land-Surface Elevation
and Daturh feet
Measurino Point A26.04 Ft (MSL)
Installation Dates(s)
Drilling Method _
Drilling Contractor
Drilling Fluid___

Sand Pack 
Formation 

Collapse

Q surveyed 
 estimated

a/fi/Rii______ ■
Mud Rotary

John Mathes & Associates, Inc.
Benton i te

State IL

Measuring Point is Top bf 
Well Casing Unless Otherwise 
Noted.

Well casing.
7, inch diameter, 
black steel

2ja

7
7
7
7
7
7
7
7
7
/
7

Monsanto Company 
Sauget
St. Clair

62

^*^Well Screen.
A inch diameter

iS__ Q.-22Q slot= i= iII
Sil 
tW-52-.-

1s
I
II
8

Ruid Loss During Drilling
Water Removed During Development
Static Depth to Water
Pumping Depth to Water
Pumping Duration 2
Yield 10,
Specific Capacity gpmfft
Wellground-water monitoring well

Bentonite
55

II



Geraghty & Miller, Inc. -4-

Descrlption
Wells GM-16AB

Wells GM-17ABC

Wells GM-18AB

Wells GM-25AB

Wells GM-27BC

I

5080

i

16
2940
5070

0411235070

0638

014
335070

0132233
364875

- 6- 38- 50

- 14- 33- 50- 70- 88

Sand, very fine, silty, brownClay, gray; some silt and fine sandSand, very fine, tan; some siltSand, very fine, brown; trace of medium sand and silt
Sand, fine to medium, gray; some fine gravel Sand, fine to coarse, gray; with fine to medium gravel

Silt, sandy, brownSand, very fine to fine, very silty, brown
Sand, fine, gray; some siltSand, fine, gray
Sand, fine to medium, gray; some gravelSand, fine to coarse, gray; with gravel

- 80- 92

Sand, fine, siltyj brown and blackSilt, sandy, gray; some fine sandSand, fine, gray; some siltClay, silty, gray; somr fine aand
Sand, fine, silty, graySand, fine to medium, gray; little siltSand, fine to coarse, gray; some fine to medium gravel

- 13- 22 -33- 36
- 48- 75 -105

- 6- 29
- 40- 50
- 70- 90

Depth (feet)

- 4
- 11- 23- 50- 70 -107

Sand, very fine, silty, brownSand, fine, brown; some silt
Sand, fine, gray
Sand, fine to mediun, gray; some silt and coarse sand 
Sand, fine to coarse, gray; some fine to medium gravel

Silt, clayey, brown; trace of fine sand and gravel 
Sand, fine, grayish-brown; some silt
Sand, fine, grayish-brown
Sand, fine to medium, grayish-brown; some fine gravel and. 

coal fragments
Sand, fine to coarse, gray; with fine to medium gravel



SECTION 1 - WATER LEVEL AND PUMPING RATE DATA

■■ ,f

GEOLOGIC SECTIONS

URS BARRIER WALL ALIGNMENT PROFILE

JULY 2003

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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a
%

Oit-
430 430

420420 1
I

410 410

I
400 400

LECENP
2390 390

380 380
?•

it

■h370 370

360 3605
10+00

CPT-1
350 350

SONIC 1 SONIC BORING NUMBER (2002)

SB-1 SOIL BORING NUMBER (2002)
340 340 62is-

40

330 330
P60

S59
320 320

55
310 310s

BOTTOM OF BARRIER300 WAtt 300
35

290 290

280280

5+00 6+00 7+00 8+00 9+00 10+00 12+0011+00

If

FEETVERTICAL SCALE

f Sf

GROUNDWATER MIGRATION CONTROL SYSTEM
21561192.00001

PACKAGE 2 - BARRIER WALL

SHEET NO.

2 — 09
SEW. SVBMITm):DATE REVISKW DESCRIPTION approved

T

<
I—

'&

I

S —
21=

I

ds

6
1

N
0 
T

T

PROPOSED SCREENED INTERVAL OF EXTRACTION WELL OR PIEZOMETER

EXITING-'
GROUND 

-£tRFA€^

rnrm

J

L.

M 
P 
L 
E 
0

B
0 
R + 
N 
G

3nn
ZE2

1001 Hlghlanda Plaza Dr. West, Suita 300 
St. Louis, MO 63110
Tel: 314-429-0100
fax: 314-429-0482

2) TOP AND BOTTOM OF BARRIER WALL AS SHOWN
ARE APPROXIMATE. ACTUAL LOCAHONS ARE

■ SUBJECT TO CHANGE DUE TO DESIGN AND 
CONSTRUCTION ISSUES.

BARBIER WALL - PROFILE 
STA 5+00 TO 12+00

STANDARD PENETRATION TEST BLOW
COUNT (N). BLOWS /12“ PENETRATION 
OF SAMPLER UNLESS INDICATED 
OTHERWISE
HYDRAULICALLY PUSHED SAMPLE

CLAY (CL OR CH) 

SILT (ML)

WALL STAHON AT CENTERLINE OF 
BARRIER WALL

CONE PENETROMETER TEST NUMBER (2001)

CLAYEY SAND (SC)

SAND (SP OR SW)

GRAVEL AND/OR COBBLES 

LIMESTONE
I

b Ld 

+—(-

txJ 
H or -e- 
(J 
_i

it LJ

NOTES:
1) THESE GRAPHIC LOGS DEPICT GENERALIZED SOIL

CONDinONS. REFER TO INDIVIDUAL LOGS FOR 
DETAILS.
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i

ZEC J) 
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HORnONTAL SCALE FEET 

URS PROJECT NO.
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I
?
a
S
g

1
I

I

I
I

I -■ 
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N
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e* SOLUTIA INC.
nsnnnmi 575 marwille centre drive
ClM^'JlBalTM ST. LOUIS. MO. 63141
I..•’Applied Chemiftiy, Creative Solutions
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!

I

I
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Q

A 430430
I

LlJiD a 420420
I.

2 410410

400 400
LEGEND

390 390%

OF J
380 380CM

370 370

'Z.5360 360 10+00

CPT-1 CONE PENETROMETER TEST NUMBER (2001)38 15
350 350«2- SONIC 1 SONIC BORING NUMBER (2002)A 46 41

56 SB-1 SOIL BORING NUMBER (2002)
18 z340 6234025
50/5"

23 28
38 20

330 330-37- p30
34

34 50'4‘
36 ■;

1 320 320■53- 32
57 46

54I 58
j;50/3’52

310 31096
50 51

66
50/5’ £300 300
56/5" 91

50/4’ P
61

I 290 290

280280-

13+00 14+00 15+00 16+00 17+00 18+00 19+00 20+00 21+00 « II

VERTICAL SCALE FEET

GROUNDWATER MIGRATION CONTROL SYSTEM
PREPARED BY:

21561192.000011IRS PACKAGE 2 - BARRIER WALL

SHEET NO.
CHEClKDiKMB

2-10
SEAL SUBMrrTKD;NO. DATE REVISION OESCRFBON approved

7
1 7

1

28 
^76/5’

I

e
8

I

3

<
I—
177

<
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ITT
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F 
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N
0
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P
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D
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X
X
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e
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R 
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N 
e
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28
P
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O. o

p
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E 
D

S 
A

T
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6
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12-+-
51

N
0
T

S 
A 
M 
P + 
E
0

EXISnh G
GROUND

-SURFAGE o 
m
-t-

I

PROPOSED SCREENED INTERVAL OF 
EXTRACTION WELL OR PIEZOMETER

SOLUTIA INC.
575 MARYVILLE CENTRE DRIVE 
ST. LOUIS. MO. 63141

2

T
1

BOnOM OF
BAR^^IER WALL A

1001 Highlands Plaza Dr. West, Suite 300
St. Louis. MO 63110
Tel: 314-429-0100
fax: 314-429-0462

i

I

2) TOP AND BOTTOM OF BARRIER WALL AS SHOWN 
ARE APPROXIMATE. ACTUAL LOCAHONS ARE 
SUBJECT TO CHANGE DUE TO DESIGN AND 
CONSTRUCTION ISSUES.

WALL STAHON AT CENTERLINE OF 
BARRIER WALL

I

STANDARD PENETRAHON TEST BLOW
COUNT (N). BLOWS /yi" PENETRAHON 
OF SAMPLER UNLESS INDICATED 
OTHERWISE
HYDRAULICALLY PUSHED SAMPLE

N
0
T

BAHKIEK WALL - PROFILE 
STA 12-FOO TO 21+50

CLAY (CL OR CH) 

SILT (ML)

CLAYEY SAND (SC) 
SAND (SP OR SW) 

GRAVEL AND/OR COBBLES 
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NOTES:
1) THESE GRAPHIC LOGS DEPICT GENERALIZED SOIL

CONDinONS. REFER TO INDIVIDUAL LOGS FOR 
DETAILS.I

I

:z5
I 0= 
“'2

0=
R
I 
N 
G

f

1
!

TOP
BARRIER 

WALL

IS 
o

4M

I

I w

HORnONTAl. SCALE FEET
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430 430
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LEGENQ7. t:

CLAY (CL OR CH)400 400
SILT (ML)

390 390

380 380CN

370 370 10+00
CPT-1 CONE PENETROMETER TEST NUMBER (2001)

SONIC 1 SONIC BORING NUMBER (2002)360
SB-1 SOIL BORING NUMBER (2002)
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2829 54
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T
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STANDARD PENETRAHON TEST BLOW
COUNT (N). BLOWS /12" PENETRAHON 
OF SAMPLER UNLESS INDICATED 
OTHERWISE
HYDRAULICALLY PUSHED SAMPLE

CD-,

PROPOSED SCREENED INTERVAL OF EXTRACTION WELL OR PIEZOMETER

SOLUTIA INC.
575 MARYVILLE CENTRE DRIVE 
ST. LOUIS. MO. 63141

2) TOP AND BOTTOM OF BARRIER WALL AS SHOWN 
ARE APPROXIMATE. ACTUAL LOCATIONS ARE
SUBJECT TO CHANGE DUE TO DESIGN AND 
CONSTRUCTION ISSUES.

WALL STAHON AT CENTERLINE OF 
BARRIER WALL

Eia

r
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1001 Highlands Plaza Dr. West, Suite 300 
St. Louis, IfO 63110
Tel: 314-429-0100
fax: 314-429-0462
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URS PROJECT NO.
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NOTES:
1) THESE GRAPHIC LOGS DEPICT GENERALIZED SOIL

CONDITIONS. REFER TO INDIVIDUAL LOGS FOR 
DETAILS.
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GEOLOGIC SECTIONS

D'APPOLONIA BEDROCK INVESTIGATION
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SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 1

SURFACE WATER LEVEL > GROUNDWATER LEVEL

GRADIENT REVERSAL - NO DISCHARGE TO SURFACE WATER

OCTOBER 2003 to JANUARY 2004

JFile Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 1

Days with Groundwater ControlDav

January 2004October 2003 November 2003 December 2003

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois

Surface Water Levels Greater Than Groundwater Levels 
Gradient Reversal - No Discharge to Surface Water 
October 22, 2003 to January 31, 2004
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SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 2

SURFACE WATER LEVEL > PUMPING WATER LEVEL

GRADIENT FROM RIVER TO PUMPING WELLS

OCTOBER 2003 to JANUARY 2004

JFile Kr041604 April 19, 2004
I:

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 2

Davs with Groundwater ControlDav

December 2003 January 2004October 2003 November 2003
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17
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30
31

April 19, 2004File Kr041604

Surface Water Levels Greater Than Pumping Water Levels 
Gradient from River to Pumping Wells
October 22, 2003 to January 31, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois
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April 19, 2004WGK RCRAAOC

Hydraulic Control
Sauget Area 2 Groundwater Migration Control System 
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Surface Water Level Greater Than Pumping Water Level 

(SWL > PWL)
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SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 3

GROUNDWATER LEVEL > PUMPING WATER LEVEL

GRADIENT FROM PIEZOMETERS TO PUMPING WELLS

OCTOBER 2003 to JANUARY 2004

r

File Kr041604 April 19, 2004
!

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 3

Dav Davs with Groundwater Control

October 2003 November 2003 December 2003 January 2004

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

File Kr041604 April 19, 2004

Groundwater Levels Greater Than Pumping Water Levels 
Gradient from Piezometers to Pumping Wells
October 22, 2003 to January 31, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

,1

LINE OF EVIDENCE 4

SURFACE WATER LEVEL > GROUNDWATER LEVEL

GRADIENT REVERSAL - NO DISCHARGE TO SURFACE WATER

FEBRUARY to APRIL 2004

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 4

Davs with Groundwater ControlDav

February 2004 March 2004 April 2004

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

File Kr041604 April 19, 2004

Surface Water Levels Greater Than Groundwater Levels 
Gradient Reversal - No Discharge to Surface Water 
February 1, 2004 to April 11, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois































































































SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

I

LINE OF EVIDENCE 5

GROUNDWATER LEVEL > PUMPING WATER LEVEL

HYDRAULIC TROUGH ALONG RIVER

FEBRUARY to APRIL 2004

J

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



SECTION 2 - HYDRAULIC CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 5

Dav Davs with Groundwater Control

February 2004 March 2004 April 2004

1
2
3
4
5
6
7
8
9

10
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15
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19
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23
24
25
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27
28
29
30
31

April 19, 2004File Kr041604

Groundwater Levels Greater Than Pumping Water Levels 
Hydraulic Trough along River
February 1, 2004 to April 11,2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION

1

LINE OF EVIDENCE 6

SWL > OUTSIDE GWL > INSIDE GWL > PWL

(SWL > PZ-2W > PZ-2E > EW-1)

GRADIENT FROM RIVER TO PUMPING WELLS

FEBRUARY to APRIL 2004

File Kr041604 April 19, 2004 a

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 6

Davs with Groundwater ControlDav

February 2004 March 2004 April 2004004

1
2
3
4
5
6
7
8
9

10
11
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

April 19, 2004File Kr041604

Surface Water Levels > Outside Groundwater Levels (PZ-2W) > 
Inside Groundwater Levels (PZ-2E) > Pumping Water Levels (EW-1) 
Gradient from River to Pumping Wells February 1 to April 11, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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Physical Control 
Sauget Area 2 Groundwater Migration Control System 

Line of Evidence 6 
Surface Water Level > Outside (West) Ground Water Level > inside (East) Ground Water Level > Pumping Water Level 
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SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 7

OUTSIDE GROUNDWATER LEVEL > INSIDE GROUNDWATER LEVEL

(PZ-2W > PZ-2E)

GRADIENT ACROSS SLURRY TRENCH/BARRIER WALL

FEBRUARY to APRIL 2004

•A

JFile Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois



SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 7

Dav Davs with Groundwater Control

February 2004 March 2004 April 2004

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

File Kr041604 April 19, 2004

Outside Groundwater Levels > Inside Groundwater Levels 
Gradient across Slurry Trench/Barrier Wall (PZ-2W to PZ-2E) 
February 1, 2004 to April 11, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION

I

LINE OF EVIDENCE 8

SWL > OUTSIDE GWL > INSIDE GWL > PWL

(SWL > PZ-3W > PZ-3E > EW-3)

GRADIENT FROM RIVER TO PUMPING WELLS

FEBRUARY to APRIL 2004

April 19, 2004File Kr041604

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois



SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 8

Dav Davs with Ground water Coritrol
I

March 2004 April 2004February 2004
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31

April 19, 2004File Kr041604

Surface Water Levels > Outside Groundwater Levels (PZ-3W) > 
Inside Groundwater Levels (PZ-3E) > Pumping Water Levels (EW-3) 
Gradient from River to Pumping Wells February 1 to April 11,2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION

!

LINE OF EVIDENCE 9

OUTSIDE GROUNDWATER LEVEL > INSIDE GROUNDWATER LEVEL

(PZ-3W > PZ-3E)

GRADIENT ACROSS SLURRY TRENCH/BARRIER WALL

FEBRUARY to APRIL 2004

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan 
Sauget, Illinois



SECTION 3 - PHYSICAL CONTROL OF GROUNDWATER MIGRATION

LINE OF EVIDENCE 9

Davs with Groundwater ControlDav
I

February 2004 March 2004 April 2004

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

File Kr041604 April 19, 2004

Outside Groundwater Levels > Inside Groundwater Levels 
Gradient across Slurry Trench/Barrier Wall (PZ-3W to PZ-3E) 
February 1, 2004 to April 11, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

I

GROUNDWATER CONTROL

DATA GAP ANALYSIS

OCTOBER 22, 2003 TO APRIL 11, 2004

■

■'I

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

OCTOBER 2003 Groundwater Control Data Gap Analysis

Line of Evidence

1 2 3 4 5 6 7 8 9Date

Feb 1,2004 to April 11,2004

10/22/2003 Yes

File Kr041604 April 19, 2004

Hydraulic
Control

10/23/2003
10/24/2003
10/25/2003 
10/26/2003 
10/27/2003
10/28/2003 
10/29/2003
10/30/2003 
10/31/2003

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Oct 22, 2003 to 
Jan 31,2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois



SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

NOVEMBER 2003 Groundwater Control Data Gap Analysis

Line of Evidencet

1 2 3 4 5 6 7 8 9Date

Feb 1,2004 to April 11,2004

11/1/2003 Yes
11/2/2003 Yes
11/3/2003 Yes
11/4/2003 Yes
11/5/2003 Yes
11/6/2003 Yes
11/7/2003 Yes
11/8/2003 Yes

Yes11/9/2003
11/10/2003 Yes
11/11/2003 Yes
11/12/2003 Yes
11/13/2003 Yes
11/14/2003 Yes
11/15/2003 Yes
11/16/2003 Yes
11/17/2003 Yes
11/18/2003 Yes
11/19/2003 Yes
11/20/2003 Yes
11/21/2003 Yes
11/22/2003 Yes
11/23/2003 Yes

Yes11/24/2003
Yes11/25/2003

11/26/2003 Yes
11/27/2003 Yes
11/28/2003 Yes
11/29/2003 Yes
11/30/2003 Yes

File Kr041604 April 19, 2004

Hydraulic
Control

Oct 22, 2003 to 
Jan 31,2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant
Sauget, Illinois



SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

Groundwater Control Data Gap AnalysisDECEMBER 2003

I Line of EvidenceI

1 2 3 6 7 8 94 5Date

Feb 1, 2004 to April 11,2004

12/1/2003 Yes
12/2/2003 Yes
12/3/2003 Yes
12/4/2003 Yes
12/5/2003 Yes
12/6/2003 Yes
12/7/2003 Yes
12/8/2003 Yes
12/9/2003 Yes
12/10/2003 Yes
12/11/2003 Yes
12/12/2003 Yes
12/13/2003 Yes
12/14/2003 Yes
12/15/2003 Yes
12/16/2003 Yes
12/17/2003 Yes
12/18/2003 Yes
12/19/2003 Yes
12/20/2003 Yes
12/21/2003 Yes
12/22/2003 Yes
12/23/2003 Yes
12/24/2003 Yes
12/25/2003 Yes
12/26/2003 Yes
12/27/2003 Yes
12/28/2003 Yes
12/29/2003 Yes
12/30/2003 Yes
12/31/2003 Yes

April 19, 2004File Kr041604

Hydraulic
Control

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois

Oct 22, 2003 to 
Jan 31,2004



SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

Groundwater Control Data Gap AnalysisJANUARY 2004

Line of Evidence

2 3 4 5 6 7 8 91Date

Feb 1,2004 to April 11,2004

1/1/2004 Yes
1/2/2004 Yes
1/3/2004 Yes
1/4/2004 Yes
1/5/2004 Yes
1/6/2004 Yes
1/7/2004 Yes
1/8/2004 Yes
1/9/2004 Yes
1/10/2004 Yes
1/11/2004 Yes
1/12/2004 Yes
1/13/2004 Yes
1/14/2004 Yes
1/15/2004 Yes
1/16/2004 Yes
1/17/2004 Yes
1/18/2004 Yes
1/19/2004 Yes
1/20/2004 Yes
1/21/2004 Yes
1/22/2004 Yes
1/23/2004 Yes
1/24/2004 Yes
1/25/2004 Yes
1/26/2004 Yes
1/27/2004 Yes
1/28/2004 Yes
1/29/2004 Yes
1/30/2004 Yes
1/31/2004 Yes

File Kr041604 April 19, 2004

Hydraulic
Control

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant
Sauget, Illinois

Oct 22, 2003 to 
Jan 31,2004



SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

FEBRUARY 2003 Groundwater Control Data Gap Analysis

Line of Evidence

1 2 6 83 4 5 7 9Date

Feb 1,2004 to April 11,2004

2/1/2004 Yes
2/2/2004 Yes
2/3/2004 Yes
2/4/2004 Yes
2/5/2004 Yes

2ni2QQA
2/8/2004 Yes
2JQI2QQA
2/10/2004 Yes
2/11/2004 Yes
2/12/2004 Yes
2/13/2004 Yes
2/14/2004 Yes
2/15/2004 Yes
2/16/2004 Yes
2/17/2004 Yes
2/18/2004 Yes
2/19/2004 Yes
2/20/2004 Yes
2/21/2004 Yes
2/22/2004 Yes
2/23/2004 Yes
2/24/2004 Yes
2/25/2004 Yes
2/26/2004 Yes
2/27/2004 Yes
2/28/2004 Yes
2/29/2004 Yes

File Kr041604 April 19, 2004

Hydraulic
Control

Oct 22, 2003 to 
Jan 31,2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant
Sauget, Illinois



SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

MARCH 2004 Groundwater Control Data Gap Analysis

Line of Evidence

1 2 3 4 5 6 7 8 9Date

Feb 1,2004 to April 11,2004

3/1/2004 Yes
3/2/2004 Yes
3/3/2004 Yes
3/4/2004 Yes
3/5/2004 Yes
3/6/2004 Yes
3/7/2004 Yes
3/8/2004 Yes
3/9/2004 Yes
3/10/2004 Yes
3/11/2004 Yes
3/12/2004 Yes
3/13/2004 Yes
3/14/2004 Yes
3/15/2004 Yes
3/16/2004 Yes
3/17/2004 Yes
3/18/2004 Yes
3/19/2004 Yes
3/20/2004 Yes
3/21/2004 Yes
3/22/2004 Yes
3/23/2004 Yes
3/24/2004 Yes
3/25/2004 Yes
3/26/2004 Yes
3/27/2004 Yes
3/28/2004 Yes
3/29/2004 Yes
3/30/2004 Yes
3/31/2004 Yes

File Kr041604 April 19, 2004

Hydraulic
Control

Oct 22, 2003 to 
Jan 31,2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant 
Sauget, Illinois



SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

Groundwater Control Data Gap AnalysisAPRIL 2004

Line of EvidenceI

1 2 3 4 5 6 7 8 9Date

Feb 1,2004 to April 11,2004

Yes4/1/2004
4/2/2004
4/3/2004
4/4/2004

Yes4/5/2004
4/6/2004 Yes

Yes
Yes
Yes
Yes

4/11/2004 Yes

April 19,2004File Kr041604

Hydraulic
Control

Oct 22, 2003 to 
Jan 31,2004

4/9/2004
4/10/2004

4/7/2004
4/8/2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant
Sauget, Illinois

Yes
Yes
Yes



SECTION 4 - GROUNDWATER CONTROL DATA GAP ANALYSIS

LINE OF EVIDENCE SUMMARY

Line of Evidence 1

Line of Evidence 2

Line of Evidence 3

Line of Evidence 4

Line of Evidence 5

Line of Evidence 6

Line of Evidence 7

Line of Evidence 8

Line of Evidence 9

File Kr041604 April 19, 2004

Surface Water Level Greater than Groundwater Level 
Gradient Reversal - No Discharge to Surface Water 
February to April 2004

Groundwater Level Greater than Pumping Water Level 
Gradient from Piezometers to Pumping Wells 
February to January 2004

Surface Water Level > Outside Groundwater Level (PZ-2W) > Inside 
Groundwater Level (PZ-2E) > Pumping Water Level 
Gradient from River to Pumping Wells 
February to April 2004

Surface Water Level Greater than Groundwater Level 
Gradient Reversal - No Discharge to Surface Water 
October 2003 to January 2004

Surface Water Level Greater than Pumping Water Level 
Gradient from River to Pumping Wells
October 2003 to January 2004

Groundwater Level Greater than Pumping Water Level 
Gradient from Piezometers to Pumping Wells
October 2003 to January 2004

Outside Groundwater Level (PZ-3W) > Inside Groundwater Level (PZ-3E) 
Gradient across Slurry Trench/Barrier Wall 
February to April 2004

Surface Water Level > Outside Groundwater Level (PZ-3W) > Inside 
Groundwater Level (PZ-3E) > Pumping Water Level
Gradient from River to Pumping Wells 
February to April 2004

Outside Groundwater Level (PZ-2W) > Inside Groundwater Level (PZ-2E) 
Gradient across Slurry Trench/Barrier Wall 
February to April 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant
Sauget, Illinois
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SECTION 5 - PLUME STABILITY MONITORING PLAN

PLUME STABLITY MONITORING PLAN

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois



SECTION 5 - PLUME STABILITY MONITORING PLAN

PLUME VOLUME MONITORING

Baseline Plume Volume Determination

Plume Volume Monitoring

GROUNDWATER QUALITY MONITORING

Northern Plume Boundary Groundwater Quality Monitoring

UNSTABLE PLUME CRITERIA

File Kr041604 April 19, 2004

One upgradient monitoring well cluster, MW-4 (SHU, MHU, DHU) at eastern tip of plant process 
area to define influent groundwater concentrations.

Measure water levels in WGK piezometers quarterly for one year
Input groundwater levels for each quarter into particle track model
Determine plume area for each quarter
Overlay boundaries of quarterly plume areas and determine maximum plume area by tracing the 
outside boundary of the overlapping plume areas
Calculate baseline plume volume using 100 ft. aquifer saturated thickness

• One monitoring well cluster located on a line parallel to the western boundary of Lot F and 
outside of the north boundary of the WGK Particle Track Plume

• One year baseline monitoring of VOCs and SVOCs to determine average and standard deviation

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plant
Sauget, Illinois

• Downgradient Groundwater Quality Monitoring

• Plume volume increases > 10 %: and
• Four consecutive sampling rounds in monitoring well clusters MW-2 and MW-3 at the downgradient 

edge of Lot F show a consistent upward trend using CUSUM Chart Statistical Method; and
• Four consecutive sampling rounds at the north boundary of the WGK Plume show consistent VOC 

and SVOC concentrations greater than three standard deviations in monitoring well cluster MW-1 
using the Shewart Control Chart Statistical Method.

Two downgradient monitoring well clusters, MW-2 (SHU, MHU, DHU) and MW-3 (SHU, MHU. 
DHU), located within the WGK Plume at the western boundary of Lot F
• One cluster located north of the north boundary of the SA2/GMCS capture zone
• One cluster located in the northwest corner of Lot F

• Measure water levels in WGK piezometers
• Input groundwater levels into particle track model
• Determine plume area
• Calculate plume volume using 100 ft. aquifer saturated thickness

• Upgradient Groundwater Quality Monitoring



SECTION 5 - PLUME STABILITY MONITORING PLAN

PLUME STABILITY

MONITORING WELL LOCATION MAP

File Kr041604 April 19, 2004

CA750 Groundwater Migration Under Control Addendum 
W.G. Krummrich Plan
Sauget, Illinois
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April 19, 2004

RE: Solutia W. G. Krummrich Plant

Dear Ken:

Recreational Fisher Exposure Scenario

Trespassing Teenager Exposure Scenario

SOLUTIA

On May 6, 2003, USEPA Region 5 CERCLA approved the RI/FS Support Sampling Plan (SSP) 
for the Sauget Area 2 Sites (Attachment 1). In Section 8.0 (Surface Water, Sediment and Biota 
Sampling Plan) of this USEPA-approved work plan, specifically Pages 8-1 and 8-2 (Attachment
2), buffalo fish fillets were selected for sampling and subsequent input into the recreational fisher 
exposure scenario evaluated in the Sauget Area 2 Sites Human Health Risk Assessment. 
Channel catfish and shad were sampled for use in the Sauget Area 2 Sites Ecological Risk 
Assessment.

The following is being submitted in respond to questions raised during our March 17th 
and 18th meeting, and in further support our CA725 for the W. G. Krummrich Plant

Sauget Area 2 Site R is a closed industrial-waste disposal area located between the US Army 
Corps of Engineers flood control levee and the Mississippi River. It is surrounded by bulk storage 
and shipping operations (Slay Terminals and Eagle Marine Industries), waste treatment facilities 
(Onyx hazardous waste incinerators, the Village of Sauget P-Chem Plant and the American 
Bottoms Regional Treatment Facility), a disused electricity generation station and an active 
electric power distribution station. Access to Site R, and the Mississippi River downgradient of 
Site R, are restricted by fencing and locked gates. Riverview Road is the only road that leads to 
Site R and a locked gate prevents access to the site and river. In 1985, a 2,250 ft. long rock 
revetment was installed along the east bank of the Mississippi River adjacent to Site R. The 
purpose of the stabilization was to prevent further erosion of the riverbank and thereby minimize 
potential for release of waste material from the landfill. This rip rap revetment restricts access to 
the river bank down gradient of Site R and, combined with a steep slope, makes walking on the 
river bank very difficult. High river velocity limits access to the water immediately adjacent to Site

Mr. Ken Bardo
U.S. EPA Region 5 
Corrective Action Section 
’ll West Jackson Blvd 
Chicago, IL 60604-3590



Please advise if further information is required.

Sincerely,

Steven D. Smith

cc:

i R and the presence of a barge fleeting facility in this area further restricts access. Large barge 
strings are assembled and moored in this area, making it difficult to trespass in this area.

As demonstrated in the April 19, 2004 CA750 Groundwater Migration Linder Control Addendum, 
groundwater discharging to the Mississippi River down gradient of Sauget Area 2 Site R is 
hydraulically controlled by the Sauget Area 2 Groundwater Migration Control System. Therefore, 
there is no current human exposure to groundwater.

Nabil Fayoumi
Sandra Bron 
Jim Moore 
Gina Search 
Bruce Yare 
Richard Williams 
Bob Hiller

All of these factors, which restrict access to the site and adjacent river, make trespassing an 
incomplete exposure pathway. Therefore, there is no current human exposure to sediments and 
surface water down gradient of Sauget Area 2 Site R.

EPA
Illinois EPA
Illinois EPA 
Illinois EPA 
Solutia
Williams & Associates 
Solutia

• Groundwater Exposure
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Attach P\e\j“T A-

May 6, 2002

66760
63166-6760St.

RE:

Smith:Dear Mr.

*

Recycled/Recyclable . Printed with Vegetable Oil Based Inks on 100% Recycled Paper (50% Postconsumer)

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS

77 WEST JACKSON BOULEVARD
CHICAGO. IL 60604-3590

Conditional Approval - RI/FS Support Sampling Plan 
Sauget Area 2 Site - St. Clair County, Illinois

Mr. Steven D. Smith 
Solutia, Inc.
P.O. Box

Louis, Missouri

Discussions are ongoing regarding the modification of the 
ecological risk assessment process contained in the SSP. 
These discussions center around replacing the aquatic 
portion of the ecological risk assessment for Sauget Area 2 
with the RCRA Krummrich Ecological Risk Assessment. If an 
agreement can be reached, an addendum to the SSP will be 
necessary to modify the scope and objectives of the 
ecological risk assessment work plan.

The United States Environmental Protection Agency (U.S. EPA) 
has completed the review of the April 15, 2002, Revised 
RI/FS Support Sampling Plan (SSP) for the Sauget Area 2 
Site. Based on recent correspondence with you, the U.S. EPA 
is willing to approve the above referenced document in 
anticipation of final resolution of all Agency comments. 
Enclosed with this letter are the outstanding comments on 
the SSP.

REPLY TO THE ATTEhtTION OF: 

(SR-6J)

Pursuant to Section 2.2 of the November 24, 2000,
Administrative Order on Consent, U.S. EPA conditionally 
approves the RI/FS Support Sampling Plan for the Sauget Area 
2 Site. The conditions of approval requires the Sauget Area 
2 Sites Group (Group) to address the comments in the 
enclosure, and resubmit the revised pages within 14 days of 
receipt of this letter. The Group should begin field 
activities as soon as practicable.



<

Sincerely,

cc:

T

-2-

If you have any questions regarding this letter or the 
enclosure, please feel free to call me at (312) 886-4592.

Thomas Martin, USEPA
Terry Stanuch, USEPA 
Sandra Bron, lEPA 
Peter Barrett, CH2M HILL 
Kevin de la Bruere, USFWS 
Michael Henry, IDNR

Mike Ribordy
Remedial Project Manager 
Superfund Division



ENCLOSURE

I

Comments on Revised RI/FS Support Sampling Plan 
Sauget Area 2 Site - St. Clair County, Illinois

Volume 2A, Section 3.1.7 Non-Aqueous Phase Liquid (NAPL) - 
The Group included a section on NAPLs as agreed to at the 
March 7, 2002, meeting. The text should also state that for

At the March 7, 2002, meeting, it was agreed that the 
proposed soil gas survey at Site 0 would be extended to 
cover the three new areas. Volume 2A, Section 5.1.1.1 
adequately discusses the 3 additional areas. However,
Figure 5-2 in Volume 1 and Figure 3 in Volume 2A do not show 
these three areas, and the 200 by 200 ft. grid has not been 
superimposed on them. Please correct the two figures along 
with Table 2 in Volume 2A and the total number of soil gas 
samples for Site 0 on page 6-3 in Volume 1.

Volume 1, Section 12.7.6.1 - Exposure Model Input Parameters 
- The only outstanding issue is the seasonal use factor for 
osprey. In order to resolve this issue, the Group has 
agreed to use a 100% SUF for osprey. Please make the 
correction on page 12-50.

Volume 1, Section 11.3.2.3 Toxicity Screen and Section
11.5.1 Identification of Potential Exposure Scenarios - The 
Sauget Area 2 Sites Group's (Group) December 18, 2001, 
Response to Comments, the Group agreed to use Class I 
standards in evaluating risks associated with site 
groundwater contamination. The April 15, 2002, revised
RI/FS Support Sampling Plan still references Class II 
standards. Please make the correction.

ft *

Site O - After reviewing the historical aerial photographs 
for Sauget Area 2 Sites, the Group suggested that the actual 
waste disposal area at Site 0 was slightly larger than what 
had been defined. It appeared that two additional small 
areas were located northeast and southwest of former 
lagoons, possible indications of waste disposal activities 
in the past. In addition, a wet area was observed west of 
the lagoons based on the historical aerial photographs. It 
was suspected that the wet area could be connected or 
related to the lagoons.

Volume 1, Section 6.9 Off-Site Soil Samples - This section 
references Figure 5-1 instead of Figure 5-3. Please make 
the correction.



[

-2-

groundwater sampling (push point/geoprobe or bedrock), the 
presence of NAPL will be screened and samples of NAPL 
collected before the well is purged. NAPL samples will be 
collected using a top entry bailer for LNAPL, and a bottom 
entry bailer for DNAPL.
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SURFACE WATER, SEDIMENT AND BIOTA SAMPLING PLAN

8.0 Surface Water, Sediment and Biota Sampling Plan

Distance From Riverbank

315 Feet50 to 100 Feet 150 Feet

22,000 6,758 3,360Total VOCs

Total SVOCs 11,410 11,500 ND

Rev. 1 Page 8 -1RLE: \(STL1<pn>jMt«\ENVIRONU3-2(W1l>024.M(SA2nS20S2$01.doe

Benthic macroinvertabrates will be sampled at each of the nine sampling locations. This data 

will be used to evaluate benthic community structure (species richness and biomass) to provide 

data for the sediment triad evaluation. Bioassays will be conducted on surface water and 

sediment samples to determine the toxicity, if any, of these environmental media to sensitive 

organisms.

Maximum Detected 
Concentration, ppb

Fish will be sampled in three areas of the Mississippi River associated with the Sites: 1) 

downgradient of Site P, 2) downgradient of Sites O, R, S and the northern end of Site Q, and 3)

The three sampling transects will be located 50, 150 and 300 feet from shore. The location of 

these sample transects are based on Mississippi River sediment samples collected by USEPA 

in October and November, 2000. The following results were identified in that sampling:

Sediment sample analytical results and sampling location maps are included at the end of this

section.

Surface water, sediment and ecological samples will be collected in the Mississippi River. 

Surface water and sediments will also be collected from the two ponds located at the Southern 

end of Site Q. Terrestrial samples of biota will be collected from each of the five Sites. 

Samples will be analyzed to determine the concentration of site-related constituents in these 

media and to provide information for the risk assessments. Surface water and sediment 

samples will be collected from the Mississippi River along three transects running parallel to the 

river bank at the following three locations: 1) downgradient of Site P, 2) downgradient of Sites 

O, R, S and the northern end of Site Q, and 3) downgradient of the southern end of Site Q.

RI/FS Support Sampling Plan 
Sauget Area 2 Sites, Sauget, IL 
May 25, 2001
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SURFACE WATER, SEDIMENT AND BIOTA SAMPLING PLAN

Food Source Fish Trophic Level Endpoint Organism

Detritus

!

Rev.1 Page 8-2RLE: nSn.1M>n4w:t*CNVIROW23-2a01M24.M(SA2AS20S2501.doc

Omnivore
Plankton

Smail shad will be those fish ranging in size from approximately 4 inches to 8 inches in length.

Large shad will be those fish greater than 8 inches in length.

Aquatic endpoint organisms to be evaluated in the ERA are: 1) benthic macroinvertabrate, 2) 

fish. 3) great blue heron (small fish predator) and 4) osprey (large fish predator). Terrestrial 

endpoint organisms that will be evaluated in the ERA are: 1) plants, 2) prairie vole (herbivore), 

3) short-tailed shrew (vermivore) and 4) red fox (predator). Ponded area endpoint-organisms to 

be evaluated in the ERA are 1) benthic macroinvertabrate and 2) fish or amphibians, if fish are 

not present.

Information collected as part of the Surface Water, Sediment and Ecological Sampling Plan will 
be used in the Human Health Risk Assessment and the Ecological Risk Assessment. With five 

disposal sites located adjacent to or near the east bank of the Mississippi River, the primary 

ecological exposure pathway is groundwater water discharge to surface water. Other exposure 

pathways include terrestrial organism exposure to site soils and aquatic organism exposure to 

water and sediments in on-site ponded areas. These exposure pathways will be included in the 

site conceptual model section of the Ecological Risk Assessment Work Plan.

Channel Catfish
Shad (Large) 
Shad (Small) 
Buffalo (Fillets)

the southern end of Site Q. A food source approach has been used to select fish for fish tissue 

analysis:

These fish tissue samples, collected in plume discharge areas, will be used to determine the 

impact, if any, of groundwater discharge on higher trophic level organisms. Fish will also be 

sampled in reference areas upstream and in areas downstream of Sauget Area 2 in order to 

assess the potential for downstream migration of constituents.

Fish
Osprey 
Great Blue Heron 
Recreational Fisher

Bottom Feeder 
Forager
Forager 
Omnivore

RlZFS Support Sampling Plan 
Sauget Area 2 Sites, Sauget, IL 
May 25, 2001
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May 18, 2004

DE-9 J

7(90/ 02^0 0424
Mr.

Dear Mr. Smith:

RE: Notice of Formal Dispute
Administrative Order on Consent
U.S. EPA Docket No. R8H-5-00-003
Solatia Inc.
ILD 000 802 702

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Steven D. Smith
Solutia Inc.
P.O. Box 66760
St. Louis, MO 63166-6760

After conducting a complete analysis of the CA750 Addendum, U.S. 
EPA believes that the dispute has not been fully resolved and 
formally sets forth its written objection pursuant to Section X.3 
of the AOC. Specifically, Solutia has not stabilized the
migration of contaminated groundwater during certain time periods 
and has not demonstrated in a timely manner that the migration of 
contaminated groundwater is stabilized.

On March 9, 2004, the United States Environmental Protection 
Agency (U.S. EPA) served Notice of Dispute pursuant to Section 
X.2 of the Resource Conservation and Recovery Act (RCRA), 
Administrative Order on Consent (AOC), U.S. EPA Docket No. R8H-5- 
00-003, effective May 3, 2000. In response, Solutia submitted 
the CA750 Groundwater Migration Under Control Addendum (CA750 
Addendum) and other information on April 19, 2004, to demonstrate 
that hydraulic control of the groundwater contaminant plume has 
and is being maintained, and that all current exposures to 
contamination are under control. Submission of this report was a 
very important step toward resolving this dispute.
Based on our review of the April 19, 2004, CA750 Addendum, we 
believe that the groundwater contaminant plume is currently being 
adequately controlled. Solutia has been in compliance with 
Section VI.2 of the AOC since April 19, 2004. We are optimistic 
that Solutia will be able to remain in compliance in the future 
if construction of the slurry wall continues in a timely manner 
and the extraction wells continue to be pumped using the Record 
of Decision pumping rate look-up table assuming no barrier wall.



Apparent non-

1 Construction of the slurry wall was suspended in December 2003.
2

The specific points of the dispute, the basis for U.S. EPA's- 
position, and matters which we consider necessary for 
determination are provided below.

Figures of monthly daily average water level readings were 
provided in the CA750 Addendum from October 22, 2003, through 
April 11, 2004, and are evaluated below.

Solutia Has Not Demonstrated That The Migration of Contaminated 
Groundwater Was Stabilized During Certain Time Periods By The 
Groundwater Migration Control System

November - Due to rising water levels of the Mississippi River, 
PZ water levels were typically below the surface water average 
level of the Mississippi River. With construction of the slurry 
wall, hydraulic control at PZ-2E would be expected. For PZ-IS, 
PZ-3E, and PZ-4E, water levels exceeded the surface water average 
level of the Mississippi River on November 1 to 3, and November 
15 to 17. On these dates, groundwater flow was to the 
Mississippi River and hydraulic control of the groundwater 
contaminant plume was not being maintained. Apparent non- 
compliance = 6 days

Pumping at extraction wells EW-1, EW-2, and EW-3 initially began 
on July 15, 2003. However due a restriction on flow rates to the 
American Bottoms Regional Treatment Facility, Solutia did not 
begin pumping at the maximum design rate (approx. 2000 gpm) until 
October 22, 2003. Starting on that date, U.S. EPA evaluated the 
data provided in the CA750 Addendum to determine if Solutia 
adequately demonstrated that the migration of contaminated 
groundwater is stabilized.
Figure No. 1 of the CA750 Addendum depicts the extent of the 
slurry wall construction performed from September through 
December 2003^. Construction of the slurry wall occurred in 
October 2003 at PZ-2E and in November 2003 at PZ-3E. The slurry 
wall had not been constructed at PZ-IS and PZ-4E upon submission 
of the CA750 Addendum. Therefore the slurry wall could only have 
directly cut-off groundwater flow in the vicinity of PZ-2E and 
PZ-3E by December 2003. Groundwater flow to the Mississippi 
River at PZ-IS and PZ-4E would not be cut-off by the slurry wall.

October - All piezometer (PZ) water levels (i.e., PZ-IS, PZ-2E, 
PZ-3E, and PZ-4E) exceed the surface water average level of the 
Mississippi River, indicating that groundwater flow was to the 
Mississippi River and that hydraulic control of the groundwater 
contaminant plume was not being maintained. 
compliance = 9 days



From

3

March and early-April - Water levels of the Mississippi River 
fluctuated but stayed high. No further construction of the 
slurry wall occurred and hydraulic control at PZ-2E and PZ-3E 
would be expected to continue. For PZ-IS and PZ-4E, water levels 
did not exceed the surface water average level of the Mississippi 
River. Throughout the period, groundwater flow was inward from 
the river and hydraulic control of the groundwater contaminant 
plume was being maintained. Apparent non-compliance = 0 days

January - Water levels of the Mississippi River fluctuated but 
were generally falling through the month, resulting in PZ water 
levels above and below the surface water average level. No 
further construction of the slurry wall occurred and hydraulic 
control at PZ-2E and PZ-3E would be expected to continue. For 
PZ-IS and PZ-4E, water levels exceeded the surface water average 
level of the Mississippi River on January 8 to 17, January 23, 
and January 28 to 31. On these dates, groundwater flow was to 
the Mississippi River and hydraulic control of the groundwater 
contaminant plume was not being maintained. Apparent non- 
compliance = 15 days

December - Widely fluctuating water levels of the Mississippi 
River resulted in PZ water levels above and below the surface 
water average level. With further construction of the slurry 
wall, hydraulic control at PZ-2E and PZ-3E would be expected. 
For PZ-IS and PZ-4E, water levels exceeded the surface water 
average level of the Mississippi River on December 3 to 9, 
December 21 and 22, and December 28, 30, and 31. On these dates, 
groundwater flow was to the Mississippi River and hydraulic 
control of the groundwater contaminant plume was not being 
maintained. Apparent non-compliance - 12 days

February - Water levels of the Mississippi River were generally 
low but rose substantially beginning on February 20, resulting in 
PZ water levels above the surface water average level until 
February 21. No further construction of the slurry wall occurred 
and hydraulic control at PZ-2E and PZ-3E would be expected to 
continue. For PZ-IS and PZ-4E, water levels exceeded the surface 
water average level of the Mississippi River on February 1 to 13, 
and February 16 to 20. However, on February 12, 16, 17, 19, and 
20, Solutia provided average daily water level readings at four 
additional piezometers, five monitoring wells, and the three 
extraction wells. This data showed that although river stage 
levels may have been lower than groundwater levels at PZ-4E, 
groundwater flow was to the extraction wells. Extraction wells 
were being pumped at their maximum rate during this period. 
February 1 to 11, groundwater flow was to the Mississippi River 
(or Solutia did not demonstrate that flow was toward the 
extraction wells) and hydraulic control of the groundwater 
contaminant plume was not being maintained. Apparent non- 
compliance =11 days



Total apparent non-compliance - 53 days

4

1
2
3

Surface water level greater than groundwater level 
Surface water level greater than pumping water level 
Groundwater level greater than pumping water level

Beginning on November 25 and extending to January 21, Solutia 
modified the pumping rates to keep the average groundwater level 
in each PZ to +/- 0.5-feet of surface water level. Due to 
falling river levels, PZ groundwater levels in December and 
January were as high as 2-feet above the surface water level. 
This pumping regime was insufficient to maintain the water level 
standard and hydraulic control of the groundwater contaminant

Twenty-two (22) days of apparent non-compliance wereplume. 
noted.

The three lines of evidence used from October 22, 2003, to 
January 31, 2004, in the CA750 Addendum are insufficient to 
demonstrate that the migration of contaminated groundwater is 
stabilized. The three lines of evidence are:

Pumping rates for the extraction wells were insufficient to 
stabilize the migration of contaminated groundwater during low 
and falling river levels. Pumping rates were calculated based on 
various standards throughout the October 2003 to April 2004 time 
period as described in the CA750 Addendum.

Extraction well EW-2 failed on January 29 and the extraction 
system did not resume operation until February 3. At that time, 
Solutia began operating the extraction system at its maximum 
capacity (approx. 2200 gpm) through March 4. Pumping at the 
maximum rate finally resulted in hydraulic control of the 
groundwater contaminant plume on or about February 12. Thirteen 
(13) days of apparent non-compliance were noted.

From October 22 to November 24, pumping rates were derived from 
the Record of Decision look-up table assuming no barrier wall, to 
a maximum of 600 gpm per well. Because of the low river levels, 
a lag time in lowering the water table during initial pumping, 
and the slow PZ water level response from pumping relative to 
falling river levels, fifteen (15) days of apparent non- 
compliance were noted.

From January 22 to January 29, Solutia modified the pumping rates 
to keep the average groundwater level in each PZ to 0 to -1 foot 
of surface water level. However due to falling river levels, PZ 
groundwater levels were as high as 2-feet above the surface water 
level. This pumping regime was insufficient to maintain the 
water level standard and hydraulic control of the groundwater 
contaminant plume. Three (3) days of apparent non-compliance 
were noted.



5

The Demonstration That The Migration Of Contaminated Groundwater 
Is Stabilized Was Not Made In A Timely Manner

U.S. EPA believes that Line of Evidence 3 is not persuasive. 
Since the extraction wells are lined up with the piezometers 
parallel to the river, their water levels would be expected to be 
similar with no pumping. With pumping, water levels would 
obviously be lower in the extraction wells. However, no data is 
provided to identify the capture zone of each extraction well for 
its given pumping rate.
U.S. EPA also evaluated the well logs and construction records 
for the B-series, GM-series, PZ-series, and EW-series 
wells/piezometers. Both the B-series and GM-series wells are 
screened in a different manner than the newer PZ-series and EW- 
series wells/piezometers. Their screens lengths are only 10 to 
20-feet, with a position near the top of the 70 to 85-foot 
screened PZ-series and EW-series. Because of the varying screen 
lengths/positions and known vertical gradients, it is likely that 
the B-series and GM-series water levels are not directly 
comparable to the PZ-series and EW-series water levels.

As noted above, the surface water level is not always greater 
than the groundwater level (Line of Evidence 1) and these are the 
days of apparent non-compliance. Regarding Line of Evidence 2, 
it is noted that they were four periods when pumping water levels 
were at or above the river level. Also no data is provided to 
identify the capture zone of each extraction well for its given 
pumping rate. It is not apparent from PZ data that hydraulic 
control of the contaminant plume was being maintained by the 
extraction wells. Pumping water levels alone without additional 
information are insufficient to conclude the migration of 
contaminated groundwater is stabilized. This line of evidence is 
even weaker given that the slurry wall, which would be expected 
to assist in hydraulic control, was only partially constructed 
during this time period.

Section VI.2 of the AOC requires Solutia to demonstrate by 
January 1, 2002, through submitting an Environmental Indicators 
(El) Report and by performing any other necessary activities, 
that the migration of contaminated groundwater at or from the 
Facility is stabilized. That is, the migration of all 
groundwater known or reasonably suspected to be contaminated with 
hazardous wastes or hazardous constituents above acceptable 
levels is stabilized to remain within any existing areas of 
contamination as defined by monitoring locations designated at 
the time of the demonstration. In addition, Solutia must show 
that any discharge of groundwater to surface water is either 
insignificant or shown to be currently acceptable according to an 
appropriate interim assessment. Solutia must collect monitoring



2003 .
6

and measurement data in the future as necessary to verify that 
migration of any contaminated groundwater is stabilized.

Furthermore, Solutia has made a substantial effort to stabilize 
the migration of contaminated groundwater since October 22,

On March 9, 2004, U.S. EPA served Notice of Dispute that Solutia 
was in violation of the AOC for failure to adequately demonstrate 
that groundwater migration is stabilized. A meeting was held on 
March 18, 2004, and Solutia agreed to submit an Addendum to the 
El report to demonstrate that migration of contaminated 
groundwater is stabilized. The agreements made at the meeting 
were detailed in a March 30, 2004, letter from U.S. EPA. The 
Addendum was submitted on April 19, 2004.

In an October 28, 2003, e-mail, EPA requested an updated El 
Report. Because the three extraction wells were now allowed to 
pump near their maximum rate, U.S. EPA believed that Solutia 
might be capable of demonstrating that the migration of 
contaminated groundwater is stabilized. The El report was 
expected to incorporate all the necessary data to make that 
demonstration. Necessary data included particle tracking 
modeling under various pumping and river level scenarios, a 
discussion of the interim groundwater remedy and its effects on 
capturing the contaminant plume, updated piezometric and chemical 
data for groundwater, available surface water and sediment data 
from the Mississippi River, and a monitoring program. An updated 
El report was not timely provided to U.S. EPA.

The demonstration that migration of contaminated groundwater is 
stabilized was due on April 1, 2002. During the period from 
April 1, 2002, to July 15, 2003, Solutia coordinated with the 
CERCLA program to complete an interim remedy to control the 
discharge of contaminated groundwater to the Mississippi River. 
The approach for coordinating the CERCLA remedy with the RCRA AOC 
is detailed in our letter of December 17, 2001, from Messrs. 
Robert Springer and William Muno. The CERCLA remedy was 
partially implemented on July 15, 2003, when the three extraction 
wells began pumping groundwater at a low rate. Solutia was not 
in violation of Section VI.2 of the RCRA AOC during that period 
of time.

The initial El Report was provided to U.S. EPA on December 17, 
2002. In a letter dated January 16, 2003, U.S. EPA notified 
Solutia that the El Report was insufficient to permit a 
determination that the migration of contaminated groundwater at 
or from the Facility had been stabilized. U.S. EPA enclosed 
comments that provided deficiencies in the report. A meeting was 
held on March 13, 2003, to discuss the deficiencies. U.S. EPA 
stated at the meeting that construction of the groundwater 
migration control system was necessary to stabilize the migration 
of contaminated groundwater.
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Therefore, the days of non-compliance subject to this formal 
dispute notification are 98 days (July 16, 2003, to October 21, 
2003) plus 53 days (certain periods from October 22, 2003, to 
February 11, 2004), or a total of 151 days of non-compliance.
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Pursuant to Section IX.2 of the AOC, Solutia is subject to $5,000 
Per day in stipulated penalties for failure to adecjuately 
demonstrate that groundwater migration is stabilized.
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U.S. EPA and Solutia have 21 days for a good faith attempt to 
resolve the dispute through formal negotiations. Solutia may 
^request a conference with appropriate senior management to 
discuss the dispute.
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Although Solutia did not submit the required El Report until 
April 19, 2004, and its adequacy is questionable in part, we are 
withdrawing our dispute over compliance during portions of that 
time period where Solutia adequately demonstrated in the El 
Report that the migration of contaminated groundwater was 
stabilized.
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Current Human Exposures Under Control

1.

X If yes - check here and continue with #2 below.

If no - re-evaluate existing data, or

if data are not available skip to #6 and enter“IN” (more information needed) status code.

BACKGROUND
Definition of Environmental Indicators (for the RCRA Corrective Action)

Definition of “Current Human Exposures Under Control” El

Relationship of El to Final Remedies

Duration / Applicability of El Determinations

RCRA Corrective Action
Environmental Indicator (El) RCRIS code (CA725)

Environmental Indicators (El) are measures being used by the RCRA Corrective Action program to go beyond 
programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the quality of the 
environment. The two El developed to-date indicate the quality of the environment in relation to current human 
exposures to contamination and the migration of contaminated groundwater. An El for non-human (ecological) 
receptors is intended to be developed in the future.

A positive “Current Human Exposures Under Control” El determination (“YE” status code) indicates that there are 
no “unacceptable” human exposures to “contamination” (i.e., contaminants in concentrations in excess of appropriate 
risk-based levels) that can be reasonably expected under current land- and groundwater-use conditions (for all 
“contamination” subject to RCRA corrective action at or from the identified facility (i.e., site-wide)).

While Final remedies remain the long-term objective of the RCRA Corrective Action program the El are near-term 
objectives which are currently being used as Program measures for the Government Performance and Results Act of 
1993, GPRA). The “Current Human Exposures Under Control” El are for reasonably expected human exposures 
under current land- and groundwater-use conditions ONLY, and do not consider potential future land- or 
groundwater-use conditions or ecological receptors. The RCRA Corrective Action program’s overall mission to 
protect human health and the environment requires that Final remedies address these issues (i.e., potential future 
human exposure scenarios, future land and groundwater uses, and ecological receptors).

Documentation of Environmental Indicator Determination
Interim Final 2/5/99

El Determinations status codes should remain in RCRIS national database ONLY as long as they remain true (i.e., 
RCRIS status codes must be changed when the regulatory authorities become aware of contrary information).

Facility Name:
Facility Address: 
Facility EPA ID #:

Has all available relevant/significant information on known and reasonably suspected releases to soil, 
groundwater, surface water/sediments, and air, subject to RCRA Corrective Action (e.g., from Solid Waste 
Management Units (SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been considered in 
this El determination?

Solutia Inc.__________________________
500 Monsanto Ave., Sauget, IL 62206-1198 
ILD 000 802 702



2.

?No

Air (outdoors) X

Surface Soil (e.g., <2 ft) X

Subsrf. Soil (e.g., >2 ft) X

Surface Water X

Sediment X

X

If unknown (for any media) - skip to #6 and enter “IN” status code.

1 u

If yes (for any media) - continue after identifying key contaminants in each 
“contaminated” medium, citing appropriate “levels” (or provide an explanation for the 
determination that the medium could pose an unacceptable risk), and referencing 
supporting documentation.

Yes
X
X

“Contamination” and “contaminated” describes media containing contaminants (in any form, NAPL 
and/or dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess of appropriately protective 
risk-based “levels” (for the media, that identify risks within the acceptable risk range).

Groundwater
Air (indoors) ’

Rationale / Key Contaminants 
Numerous VOCs and SVOCs (see table below) 

VOCs evaluated in air quality sampling program; 
VOCs in soil vapor exceed target concentrations in 

seven on-site areas.
VOCs evaluated in air quality sampling program; 

VOCs in subsmface soil vapor exceed OSHA PELs at 
some locations. 

Benzene, chlorobenzene, dichlorobenzenes, 
trichlorobenzene, and PCBs. All contaminated soil at 

the facility covered with asphalt, concrete, or a 
minimum of 1-foot gravel. 

Benzene, chlorobenzene, dichlorobenzenes, 
trichlorobenzene, and PCBs. Contaminated water table 

occasionally within 10-feet of ground surface. 
Mississippi River currently protected by a three-well 

extraction and slurry wall system. 
Mississippi River currently protected by a three-well 

extraction and slurry wall system.

If no (for all media) - skip to #6, and enter “YE,” status code after providing or citing 
appropriate “levels,” and referencing sufficient supporting documentation demonstrating 
that these “levels” are not exceeded.

Are groundwater, soil, surface water, sediments, or air media known or reasonably suspected to be 
“contaminated”' above appropriately protective risk-based “levels” (applicable promulgated standards, as 
well as other appropriate standards, guidelines, guidance, or criteria) from releases subject to RCRA 
Corrective Action (from SWMUs, RUs or AOCs)?

2 Recent evidence (from the Colorado Dept, of Public Health and Environment, and others) suggest that 
unacceptable indoor air concentrations are more common in structures above groundwater with volatile contaminants 
than previously believed. This is a rapidly developing field and reviewers are encouraged to look to the latest 
guidance for the appropriate methods and scale of demonstration necessary to be reasonably certain that indoor air 
(in structures located above (and adjacent to) groundwater with volatile contaminants) does not present unacceptable 
risks.

Current Human Exposures Under Control 
Environmental Indicator (El) RCRIS code (CA725)

Page 2



Rationale and Reference(s):

References:

Rationale: Groundwater - A large groundwater contaminant plume containing VOCs and SVOCs is 
present beneath the entire facility and extends westward one-half mile to the Mississippi River. The plume 
is approximately 3,500-feet wide and 7,000-feet long. It is controlled at its westernmost extent, before it 
can discharge to the Mississippi River, by a slurry barrier wall and three-well extraction system. Collected 
groundwater is routed to the American Bottoms Regional Treatment Facility. Maximum contaminant 
concentrations detected in the plume at and from the facility and corresponding Illinois EP A TACO 
groundwater remediation objectives are:

Current Human Exposures Under Control 
Environmental Indicator (El) RCRIS code (CA725) 

Page 3

- Administrative Order on Consent. U.S. EPA Docket No., R8H-5-OO-OO3. May 3, 2000.
- Description of Current Conditions, W.G. Krummrich Plant, Sauget, Illinois. August 1, 2000.
- Description of Current Conditions, W.G. Krummrich Plant, Sauget, Illinois, Volumes 2 and 3.

September 1,2000.
- February 9,2001, letter from EPA to Solutia providing and interpreting sediment sampling results for

the October/November 2000 sampling event in the Mississippi River.
- Ecological Risk Assessment for WG Krummrich Plant, Sauget, St. Clair County, Illinois. June 1,2001.

Menzie-Cura & Associates, Inc.
- November 30,2001, letter from Solutia to EPA providing a design for a well extraction system to be

placed at the edge of the Mississippi River on Solutia property to capture contaminated 
groundwater from the Krummrich Plant and other Superfund areas.

- Groundwater Discharge Control System, W.G. Krummrich, Sauget, Illinois, Design Basis and Response
to Comments. January 28, 2002.

- Administrative Order for Remedial Design and Interim Remedial Action. U.S. EPA Docket
No. V-W-02-C-716. September 30, 2002.

- October 29,2002, letter from Solutia to EPA providing the conceptual site model for the human health
environmental indicator.

- November 18, 2002, e-mail from EPA to Solutia providing comments on the conceptual site model.
- Focused Feasibility Study Volume I, Interim Groundwater Remedy, Sauget Area 2 Sites O, Q, R, and S.

July 3,2003.
- CA 725 Current Human Exposures Under Control, W.G. Krummrich Plant, Sauget, IL, Volumes I, II,

and III. August 2003. URS Corporation.
- Results ofRCRA CA-725 Environmental Indicators Air Quality Sampling. December 10,2003.

TRC Environmental Corporation.
- CA 750 Groundwater Migration Control Addendum, W.G. Krummrich Plant, Sauget, Illinois. April 19,

2004. Solutia Inc.



Volatile Organics

22,000 700Acetone

Benzene 1,600,000 5

Chlorobenzene 350,000 100

1,2-DCA 14,000 5

1,2-DCE 420 70

Ethylbenzene 29,000 700

Methylene chloride 680 5

4-methyl-2-pentanone 3,100 560

1,1,1-TCA 560 200

Toluene 71,000 100

150,000 10,000Xylenes

Vinyl chloride 350 2

Semi-volatile Organics

Anihne 62,000 23

25,0004-chloroanihne 28

2-chlorophenol 540,000 35

23,000,000Dichlorobenzenes 75

2,4-dichlorophenol 340,000 21

Methylphenols 280,000 350

2-nitroaniline 1,100 6.3

Nitrobenzene 14,000 3.5

86,000Naphthalene 140

Pentachlorophenol 18,000 1

1,100,000 100Phenol

1,400 701,2,4-trichlorobenzene

2,700 102,4,6-trichlorophenol

G round water 
Contaminant

Illinois EPA TACO Groundwater
Remediation Objective (ppb)

Current Human Exposures Under Control 
Environmental Indicator (El) RCRIS code (CA725)

Page 4

Maximum Concentration 
 (ppb)



PCBs - ingestion exposure route for industrial/commercial and construction worker scenario.

Chlorobenzene - inhalation exposure route for industrial/commercial and construction worker scenario and 
ingestion exposure route for construction worker scenario;

Air (indoors and outdoors) - Indoor air, ambient air, and soil vapor were sampled from March 31 through 
April 2,2003, and again from August 19 through September 6,2003. Indoor air sampled from four 
buildings was found to contain benzene, chlorobenzene, dichlorobenzenes, methylene chloride, MIBK, 
MEK, 1,1,1-TCA, and acetone. However, OSHA PELs were not exceeded during either sampling event.

Benzene - inhalation exposure route for industrial/commercial and construction worker scenario and 
ingestion exposure route for industrial/commercial scenario;

The target shallow soil gas concentrations for soil vapor samples were exceeded for MIBK, chlorobenzene, 
dichlorobenzenes, and benzene at the chlorobenzene production area and at the ketone manufacturing area. 
The target concentrations are screening levels for the potential intrusion of the compounds into overlying or 
immediately adjacent buildings.

Surface water and sediment - The only surface water at or near the facility is the Mississippi River which 
lies approximately one-half mile west of the Lot F portion of the facility. Site contaminants were historically 
detected in the river water and sandy sediment approximately 150' from the east riverbank located just west 
of Lot H (CERCLA Site R). The contamination was determined to pose an unacceptable ecological risk.

No benzene was detected in soil vapor along the benzene pipeline from the river to the facility. None or only 
trace amounts of contaminants were detected in soil vapor at four locations at the facility perimeter 
indicating little, if any, off-site soil vapor contamination.

Surface and Subsurface Soil - Approximately 70% (52 of 76) of the on-site soil boring sample locations 
from closure investigations have significant organic contamination at some depth (Description of Current 
Conditions, September 1,2000, Appendices 16 and 17, and Figure 20). Closure investigations show that the 
Illinois EPA Tier 1 TACO Industrial-Commercial Criteria for soil are exceeded in the surface (O' - 3') and 
subsurface (3' - 10') soil at 34 boring locations for:

7,2 and 1,4-dichlorobenzene - inhalation exposure route for industrial/commercial and construction worker 
scenario;

J,2,4-trichlorobenzene - inhalation exposure route for industrial/commercial and construction worker 
scenario and ingestion exposure route for construction worker scenario; and

Ambient air sampling during both sampling episodes detected methylene chloride, chlorobenzene, acetone, 
1,4-dichlorobenzene, and 1,1,1-trichloroethane. None of the ambient air concentrations exceeded a HQ of 
1 or 10“ cancer risk under a worker exposure scenario.

Soil vapor was sampled approximately 5-feet below the surface at 18 locations. MIBK, 1,1,1-TCA, PCE, 
vinyl chloride, MEK, TCE, carbon disulfide, cis-l,2-DCE, chlorobenzene, dichlorobenzenes, chloroform, 
benzene, acetone, nitrobenzene, and aniline were detected. Two sample locations (SVP-10 and SVP-14) at 
the chlorobenzene production area and at the ketone manufacturing area, contained significant MIBK, 
benzene, chlorobenzene, and 1,4-dichlorobenzene contamination. Benzene concentrations were 680 and 
1100 ppbv (OSHA PEL = 1000 ppbv); MIBK was as high as 72,000ppbv (OSHA PEL = 200,000 ppbv); 
chlorobenzene was as high as 31,000 ppbv (OSHA PEL = 75,000 ppbv); and 1,4-dichlorobenzene was as 
high as 14,000 ppbv (OSHA PEL = 10,000 ppbv).

Current Human Exposures Under Control 
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3.

Summary Exposure Pathway Evaluation Table

Potential Human Receptors (Under Current Conditions)

Instructions for Summary Exposure Pathway Evaluation Table:

X

Indirect Pathway/Receptor (e.g., vegetables, fruits, crops, meat and dairy products, fish, shellfish, etc.)

If yes (pathways are complete for any “Contaminated” Media - Human Receptor 
combination) - continue after providing supporting explanation.

Pursuant to the CERCLA Administrative Order for Remedial Design and Interim Remedial Action, a three- 
well extraction system was installed in the summer of 2003 on Lot H just above the east riverbank of the 
Mississippi River. Required slurry wall construction began in September 2003 and is partially completed. 
The groundwater barrier/control system is currently maintaining hydraulic control of the groundwater, 
effectively capturing the contaminant plume before it discharges to the Mississippi River. Captured 
groundwater is routed and treated at the American Bottoms Regional Treatment Facility and discharged to 
the Mississippi River pursuant to an NPDES permit.

If no (pathways are not complete for any contaminated media-receptor combination) - skip 
to #6, and enter ”YE” status code, after explaining and/or referencing condition(s) in- 
place, whether natural or man-made, preventing a complete exposure pathway from each 
contaminated medium (e.g., use optional Pathway Evaluation Work Sheet to analyze major 
pathways).

Note: In order to focus the evaluation to the most probable combinations some potential “Contaminated” 
Media - Human Receptor combinations (Pathways) do not have check spaces (“ ”). While these 
combinations may not be probable in most situations they may be possible in some settings and should be 
added as necessary.

2. enter “yes” or “no” for potential “completeness” under each “Contaminated” Media - Human 
Receptor combination (Pathway).

No
No
No
No
No
No
No

Are there complete pathways between “contamination” and human receptors such that exposures can be 
reasonably expected under the current (land- and groundwater-use) conditions?

1. Strike-out specific Media including Human Receptors’ spaces for Media which are not 
“contaminated” as identified in #2 above.

“Contaminated” Media
Groundwater
Air (indoors)
Air (outdoors)
Soil (surface, e.g., <2 ft)
Soil (subsurface, e.g., >2 ft)
Surface water
Sediment

Current Human Exposures Under Control 
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Recreation Food’
No
No 
No 
No 
No 
No 
No

No
No
No
No
No
No
Yes

Residents Workers
No No
No Yes
No Yes
No No
No No
No No
No No

Day-Care Construction Trespassers
No Yes
No No
No Yes
No I 7 Yes 
No Yes
No No
No No



Rationale and Reference(s):

References:

Because of heavy industry and widespread groundwater contamination, the Villages of Cahokia and Sauget

Rationale: Groundwater - The groundwater contaminant plume is controlled by a slurry wall and captured 
by a system of three extraction wells. The groundwater barrier/control system currently captures 
contaminants before they discharge to the Mississippi River. The wells and barrier wall maintain hydraulic 
control of the plume. Upgradient of the extraction wells, the plume underlies only open land and industrial 
facilities. There are no residences in the area of the groundwater contaminant plume.

The facility contaminant plume conuningles with other contaminant plumes from surrounding industries and 
historical disposal areas. There are no known water wells located within the plume boundary; contaminated 
groundwater is not used at or near the facility. Potable water is supplied to area industry and residents by a 
public water supply system that obtains its water from a surface water intake in the Mississippi River located 
upstream of the facility.

If unknown (for any “Contaminated” Media - Human Receptor combination) - skip to #6 
and enter “IN” status code.

- Administrative Order on Consent. U.S. EPA Docket No., R8H-5-OO-OO3. May 3, 2000.
- Description of Current Conditions, W.G. Krummrich Plant, Sauget, Illinois. August 1, 2000.
- Description of Current Conditions, W.G. Krummrich Plant, Sauget, Illinois, Volumes 2 and 3.

September 1, 2000.
- November 30,2001, letter from Solutia to EPA providing a design for a well extraction system to be

placed at the edge of the Mississippi River on Solutia property to capture contaminated 
groundwater from the IQummrich Plant and other Superfund areas.

- Groundwater Discharge Control System, W.G. Krummrich, Sauget, Illinois, Design Basis and Response
to Comments. January 28, 2002.

- Administrative Order for Remedial Design and Interim Remedial Action. U.S. EPA Docket
No. V-W-02-C-716. September 30,2002.

- October 29,2002, letter from Solutia to EPA providing the conceptual site model for the human health
environmental indicator.

- November 18,2002, e-mail from EPA to Solutia providing conunents on the conceptual site model.
- Focused Feasibility Study Volume I, Interim Groundwater Remedy, Sauget Area 2 Sites O, Q, R, and S.

July 3,2003.
- CA 723 Current Human Exposures Under Control, W.G. Krummrich Plant, Sauget, IL, Volumes I, II,

arulIII. August 2003. URS Corporation.
- October 13,2003, letter from Solutia to EPA providing a map where augmentation of gravel thickness is

necessary to ensure a minimum 12-inch gravel layer.
- Results ofRCRA CA-725 Environmental Indicators Air Quality Sampling. December 10, 2003.

TRC Environmental Corporation.
- Gravel Addition Implementation and Confirmation, Solutia Inc., W.G. Krummrich Facility, Sauget, IL.

December 10, 2003. URS Corporation.
- Human Health Risk Assessment, Sauget Area2, Sauget, Illinois, Volumes I and IL August 31, 2(X)3.

ENSR Corporation.
- CA 750 Groundwater Migration Control Addendum, W.G. Krummrich Plant, Sauget, Illinois. April 19,

2004. Solutia Inc.
- April 19,2004, letter from Solutia to EPA providing additional information on the risk analysis performed

for the recreational fisher and trespassing teenager exposure scenarios.

Current Human Exposures Under Control 
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have local groundwater ordinances enacted in June 2000, and October 1999, respectively, that prohibit the 
use of groundwater as a potable water supply by the installation or use of potable water supply wells or by 
any other method. “Potable water” is defined in the ordinances as any water used for human or domestic 
consumption, including, but not limited to, water used for drinking, bathing, swimming, washing dishes, 
garden or lawn watering, or preparing foods.

Air (indoors and outdoors) - Indoor air exposures are complete based on the air quality sampling program. 
VOCs were detected in four buildings but were below the OSHA PELs. Soil vapor target gas concentrations 
were exceeded, indicating that intrusion of significant VOC contamination into buildings is possible.

Construction workers may come into contact with contaminated surface and subsurface soil when working in 
excavations that may be required at the facility to repair buried piping. These soils have locally elevated 
concentrations of benzene, chlorobenzene, dichlorobenzenes, trichlorobenzene, and PCBs that exceed 
inhalation and ingestion exposure routes for an industrial scenario. The exposure pathway is potentially 
complete for construction workers.

Surface Water and sediment - The pathway between contaminated groundwater and surface 
water/sediment in the Mississippi River has been minimized by the installation of the three-well extraction 
and barrier wall system along the eastern riverbank. The groundwaterbarrier/control system is designed to 
collect contaminated groundwater before it can discharge to the Mississippi River. The partially-completed 
slurry wall is expected to be completed in November 2004.

The interim groundwater remedy and local ordinances eliminate the complete pathway between groundwater 
contamination and human receptors. Exposures are not reasonably expected under the current land and 
groundwater use conditions.

The water table is seasonally present within 10-feet or less of the ground surface at the facility. Significant 
concentrations of benzene (up to 1,600 ppm), chlorobenzene (up to 350 ppm), and dichlorobenzenes (up to 
40,000 ppm) are present in shallow water table beneath the facility. Construction workers may come into 
contact with contaminated ground water when working in deep excavations (10-feet +) involving buried 
piping at the facility. The exposure pathway is potentially complete for construction workers.

Outdoor air exposure to workers is complete based on ambient air data and the potential for volatilization of 
VOCs from near-surface ground water to air. On-site ambient air monitoring detected five VOCs. Sources of 
VOCs in ambient air are incidental releases from production units and volatilization of VOCs from near- 
surface groundwater that is heavily contaminated with VOCs.

Outdoor air exposures are complete for construction workers based on the air quality sampling program. 
Specifically, the OSHA PEL for benzene was exceeded in soil vapor at 5-feet bgs at the ketone 
manufacturing area and the OSHA PEL for 1,4-dichlorobenzene was exceeded in soil vapor at 5-feet bgs at 
the chlorobenzene production area. Construction workers working in confined spaces underground or in 
deep excavations may be exposed to unacceptable levels of benzene and/or 1,4-dichlorobenzene.

Surface and subsurface soil - Most of the facility where contaminated surface soil has been found is 
overlain by buildings, roads, and industrial process units. Therefore, the surface soil is overlain by concrete 
or asphalt. The remainder of the facility is overlain by gravel. The depth of gravel was measured and 
amended to ensure that gravel thickness was a minimum of 12-inches to prevent incidental exposure. 
Placement of additional gravel and in some areas, asphaltic concrete, began on November 3,2003 and was 
completed on December 5, 2003. Physical barriers over the surface soil eliminate the complete pathway 
between surface soil and human receptors. Exposures are not reasonably expected under the current land and 
groundwater use conditions.

Current Human Exposures Under Control 
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4.

X

If unknown (for any complete pathway) - skip to #6 and enter “IN” status code

Rationale and Reference(s):

References:

Contaminated river sediment from the historical discharge of contaminated groundwater has been identified. 
A baseline human health risk assessment was performed to assess risks from contaminated sediment and fish 
consumption under a recreational fisher and trespassing teenager scenario.

If there is any question on whether the identified exposures are “significant” (i.e., potentially 
“unacceptable”) consult a human health Risk Assessment specialist with appropriate education, training and 
experience.

If no (exposures can not be reasonably expected to be significant (i.e., potentially 
“unacceptable”) for any complete exposure pathway) - skip to #6 and enter “YE” status 
code after explaining and/or referencing documentation justifying why the exposures (from 
each of the complete pathways) to “contamination” (identified in #3) are not expected to 
be “significant.”

Can the exposures from any of the complete pathways identified in #3 be reasonably expected to be 
“significant”'* (i.e., potentially “unacceptable” because exposures can be reasonably expected to be: 1) 
greater in magnitude (intensity, frequency and/or duration) than assumed in the derivation of the acceptable 
“levels” (used to identify the “contamination”); or 2) the combination of exposure magnitude (perhaps even 
though low) and contaminant concentrations (which may be substantially above the acceptable “levels”) 
could result in greater than acceptable risks)?

If yes (exposures could be reasonably expected to be “significant” (i.e., potentially 
“unacceptable”) for any complete exposure pathway) - continue after providing a 
description (of each potentially “unacceptable” exposure pathway) and explaining and/or 
referencing documentation justifying why the exposures (from each of the remaining 
complete pathways) to “contamination” (identified in #3) are not expected to be 
“significant.”

- Description of Current Conditions, W.G. Krummrich Plant, Sauget, Illinois. August 1, 2000.
- Description of Current Conditions, W.G. Krummrich Plant, Sauget, Illinois, Volumes 2 and 3.

September 1, 2000.
- October 29, 2002, letter from Solutia to ERA providing the conceptual site model for the human health

environmental indicator.
- November 18, 2002, e-mail from ERA to Solutia providing comments on the conceptual site model.
- CA 725 Current Human Exposures Under Control, W.G. Krummrich Plant, Sauget, IL, Volumes I, II,

and III. August 2003. URS Corporation.
- Results ofRCRA CA-725 Environmental Indicators Air Quality Sampling. December 10,2003.

TRC Environmental Corporation.
- Human Health Risk Assessment, Sauget Area 2, Sauget, Illinois, Volumes I and II. August 31, 2003.

ENSR Corporation.
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Rationale:

- April 19,2004, letter from Solatia to EPA providing additional information on the risk analysis performed 
for the recreational fisher and trespassing teenager exposure scenarios.
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Groundwater - Risks posed by exposure to construction workers who may come into contact with 
contaminated groundwater during deep intrusive activities is controlled by an excavation permit program. 
An excavation permit must be obtained before any intrusive activities are allowed at the facility. Solutia’s 
Environmental, Safety, and Health Department issues a written permit for any intrusive work based on all 
available subsurface information, including historical groundwater data. A written excavation procedure 
(revised July 2003) is provided in Volume III, Attachment D of the CA 725 Current Human Exposures 
Under Control, W.G. Krummrich Plant, Sauget, IL, (August 2003). Additional sampling and analyses may 
be conducted to assess the potential hazards. The permit may require workers to wear certain personal 
protective equipment and conduct monitoring (almost always required) based on the conditions expected to 
be encountered in the excavation area. Workers are also required to have the appropriate health and safety 
training and are familiar with hazard recognition and response measures.

5 Because of the dynamic nature of VOCs in ambient air due to varying site operations, weather, seasons, 
groundwater levels, groundwater contaminant concentrations, etc., it is imperative that an ambient air monitoring 
program be developed and implemented to assure that the data and assumptions provided in this determination are 
correct. Solutia must continue to demonstrate that ambient air exposure is insignificant through continual evaluation 
of this determination based on future ambient air data.

The four older plant buildings that were sampled do not have the high volume air exchange present in the 
newer buildings and they are routinely occupied by workers. Two of the buildings are also located in areas 
of heavily impacted groundwater and one building has a basement. Indoor air samples were analyzed for 
VOCs and SVOCs; no concentrations exceeded their OSHA PEL.

Although outdoor air exposures may occur under a worker and construction worker scenario, exposures are 
not expected to be significant^. Risks posed by exposure to construction workers who may encounter 
contaminated soil vapor during deep intrusive activities is controlled by an excavation permit program. An

Air (indoors and outdoors) - Although indoor air exposures are occurring, exposures are not expected to be 
significant. For example, the air quality sampling program did not detect any VOC concentrations in 
buildings that exceeded their applicable OSHA PEL. Also, any vapor intrusion into on-site buildings is not 
expected to be significant because of their type of construction and ventilation systems.

The majority of enclosed buildings on-site are plant control room structures.. The buildings have all been 
replaced over the past several years and the new structures have elevated floor slabs (2-feet above 
surrounding grade). In addition, the buildings are equipped with high volume filtered air exchange (HVAC) 
systems that maintain a small positive pressure in the building. Details of the foundation and HVAC systems 
are provided in Attachment B of the CA 725 Current Human Exposures Under Control, W.G. Krummrich 
Plant, Sauget, IL, Volumes II (August 2003). Because of this design, its is unlikely that these buildings 
would be affected by the intrusion of organic vapors from subsurface sources.

Soil vapor exceeded target (screening) concentrations at five locations. This screening process is only 
relevant as an indicator of possible intrusion into buildings. Only one sample location was located in the 
immediate proximity to a building. The location, SPV-6, is immediately across the street from the BK office 
building and had PCE above its screening level. However, PCE was not detected in the indoor air samples.



In addition, Illinois has issued a fish advisory for the consumption of carp and channel catfish for the entire
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Location SVP-7A is at the CCB building where the firehouse and maintenance shop are located. Acetone, 
benzene, chlorobenzene, and methylene chloride were detected in indoor air but were well below the 
corresponding OSHA PEL. Outdoor air at the building intake detected only trace (<4 ppbv) amounts of the 
VOCs. An ambient air sample located approximately 1000' to the east detected only trace amounts of 
acetone, chlorobenzene, and 1,4-dichlorobenzene. VOCs in ambient air pose an insignificant risk in this 
area.

The area at SVP-10 is covered with at least 12" of gravel. The area immediately to the west and north is 
covered by roadways or production areas paved with asphalt and concrete. The closest worker exposure 
point to the gravel area and SVP-10 is approximately 100'. The working area is paved and expected to 
minimize or prevent worker exposure to the release of VOCs from soil vapor into ambient air. OSHA 
monitoring is performed at the chlorobenzene production area near SVP-10. Personnel monitoring has not 
detected any exceedances of OSHA PELs.

The area at SVP-14 is overlain by tanks, asphalt, and concrete. The nearest gravel surface is approximately 
150' to the north and east. The presence of asphalt and concrete is expected to minimize or prevent worker 
exposure to the release of VOCs from soil vapor into ambient air.

Sediment - The baseline human health risk assessment calculated the potential risks and hazard index (HI) 
for the Mississippi River recreational fisher and trespassing teenager scenarios. They are within or below the 
target risk range of IO *" and 10'* and below the target HI of 1.

excavation permit must be obtained before any intrusive activities are allowed at the facility. Solutia’s 
Environmental, Safety, and Health Department issues a written permit for any intrusive work based on all 
available subsurface information, including data from the air quality sampling program. A written 
excavation procedure (revised July 2(X)3) is provided in Volume III, Attachment D of the CA 725 Current 
Human Exposures Under Control, W.G. Krummrich Plant, Sauget, IL, (August 2003). Additional sampling 
and analyses may be conducted to assess the potential hazards. The permit may require workers to wear 
certain personal protective equipment and conduct monitoring (almost always required) based on the 
conditions expected to be encountered in the excavation area. Workers are also required to have the 
appropriate health and safety training and are familiar with hazard recognition and response measures.

Surf ice and subsurface soil - Risks posed by exposure to construction workers who come into contact with 
contaminated surface and subsurface soil is controlled by an excavation permit program. An excavation 
permit must be obtained before any intrusive activities are allowed at the facility. Solutia’s Environmental, 
Safety, and Health Department issues a written permit for any intrusive work based on all available 
subsurface information, including recent closure and RFI data. A written excavation procedure (revised July 
2003) is provided in Volume III, Attachment D of the CA 725 Current Human Exposures Under Control, 
W.G. Krummrich Plant, Sauget, IL, (August 2003). Additional sampling and analyses may be conducted to 
assess the potential hazards. The permit may require workers to wear certain personal protective equipment 
and conduct monitoring (almost always required) based on the conditions expected to be encountered in the 
excavation area. Workers are also required to have the appropriate health and safety training and are 
familiar with hazard recognition and response measures.

Significant VOC concentrations were detected in soil vapor at sample locations SVP-13A, SVP-7A, SVP-14, 
and SVP-10. An ambient air sample was taken at SVP-13A on August 20,2003. Acetone, chlorobenzene, 
and 1,1,1-TCA were detected but were calculated to pose an insignificant risk under an industrial scenario. 
In addition, this area is isolated with no production units or buildings nearby where workers might be 
exposed.



5. Can the “significant” exposures (identified in #4) be shown to be within acceptable limits?

Rationale and Reference(s):

Mississippi River. In the area of the former discharge of contaminated groundwater to the Mississippi River, 
access to potentially contaminated sediment is limited. A locked gate and fencing prevents access to Site R 
and the river. A rip rap revetment and steep slope further restricts access to the river bank below Site R. 
High river velocity also limits access to the water. In conclusion, exposures to the recreational fisher and 
trespassing teenager are minimized due to access restrictions and a fish advisory, and potential exposures do 
not pose an unacceptable risk.

If yes (all “significant” exposures have been shown to be within acceptable limits) - 
continue and enter “YE” after summarizing and referencing documentation justifying why 
all “significant” exposures to “contamination” are within acceptable limits (e.g., a site
specific Human Health Risk Assessment).

If no (there are current exposures that can be reasonably expected to be “unacceptable”)- 
continue and enter “NO” status code after providing a description of each potentially 
“unacceptable” exposure.

If unknown (for any potentially “unacceptable” exposure) - continue and enter “IN” status 
code

Current Human Exposures Under Control 
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6.

X

NO - “Current Human Exposures” are NOT “Under Control.”

IN - More information is needed to make a determination.

Date May 26,2004

Supervisor

Locations where References may be found:

RCRA T"" Floor File Room, EPA Region 5 Office, 77 W. Jackson Blvd., Chicago, IL

Contact telephone and e-mail numbers

(name) 
(phone #) 
(e-mail)

FINAL Note: The Human Exposures EI is a Qualitative Screening of exposures and the
DETERMINATIONS WITHIN THIS DOCUMENT SHOULD NOT BE USED AS THE SOLE BASIS FOR RESTRICTING THE SCOPE 
OF MORE DETAILED (E.G., SITE-SPECIFIC) ASSESSMENTS OF RISK.

Current Human Exposures Under Control 
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Check the appropriate RCRIS status codes for the Current Human Exposures Under Control EI event code 
(CA725), and obtain Supervisor (or appropriate Manager) signature and date on the EI determination below 
(and attach appropriate supporting documentation as well as a map of the facility):

YE - Yes, “Current Human Exposures Under Control” has been verified. Based on a 
review of the information contained in this EI Determination, “Current Human Exposures” 
are expected to be “Under Control” at the Solutia Inc. facility, EPA ID # ILD 000 802 702, 
located at Sauget, Illinois under current and reasonably expected conditions. This 
determination will be re-evaluated when the Agency/State becomes aware of significant 
changes at the facility.

Kenneth S. Bardo 
(312)886-7566 
bardo.kenneth@epa.gov

Completed by (signature) 
(print) 
(title)

(signature) /, 
(print) 
(title)

Kenneth S. Bardo_________________
Environmental Scientist

I George l^lamrter_____ f
Section Chief_________

(EPA Region or State) EPA Region 5
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Eafirx) fish is good for youl When property prepared, fish prrwide many health benefits. Many doctors suggest eattog 
one-half pound of fish each week Io help prevent heart disease. In fact, the American Heart Assodalian recom- 
----- -------------------------------------------------------.. The benefits of ealng fish include; 
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SirxJB 2002, ffre llinois sport fish meal advice has been presented in an exparxled format Previously, advisories based 
on al oonteminants in fish were found in one table. Due to a more restrictive approach for methyl mercury in fish, a 
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A GiipJe to Kcaitft
Rsh are nufeitious. but some fish contain chemicals such as potychlorinated biphenyls (PCBs). chlordane and metiyl 
mercury. These chemicalsgetintoffie water fish live in and the food they eat, and over fime they can buM up to levels 
flat may cause heaiti effects in people who eat the fish. It is important to keep exposure to these chemicals as low 
as possible. The llinois fish advisory helps you plan what sport fish Io eat as well as how often tiey can be eaten. 
The fish advisory is net infended to discourage you from eating fish, but should be used as a guide to eating fish 
that are low in contaminants.

Sthiewkie Maihyi Mercury A<M»ory

¥ Ftsh after high-quality protein with fewer celeries han a stmilar-sized portion of meal. For mcsmple, boti cat
fish and ground beef are about 16% protein. However, an 6-ounce meal of the catfish wil have only about 232 
calories, whie the regular ground beef will have about 640 calories. 

¥ Freshwater and saltwater fish alike are both low in sodium and good sources of potassium, vitamins, and 
.. other mlnerais.
¥ Hsh ve generally low in cholesterol md saturated fats, which have been associated with high blood pressure 
. , and heart disease. Eating ftsh regilarty may lower he levels of cholesterol and satoraled fats in your body. 
... SaenWe research has revealed beneficial roles of certain fish oils in nutrifion and general health. While the ben

efits of fish on nutrition are sftll being studied, much of the current research is focused on various kinds of benefi
cial fists to fish, partialarty a tend called omega-3 fatty adds which are to some fish and ftsh ois. Some studies 
have todicaled hat these fatty adds play an toiportent role in fetal development, and also have favorable effects 
on heath condifions such as hardening of he arteries (atherosderosis). high levels of cholesterol, high blood 
pressure, and pertiaps even arthrifts. Note hat aherosderosis, high blood pressure, and obesity are he hree 
major diet-relatod factors which tocrease he risk of developing coronary heart disease he cause of nearly half of 
al deaths in he Unffed States today. Also, one to five Americans has a problem with aherosderosis or high 
blood pressure. 

Heditb Risks 
Ealing contaminated fish does net necessarily mean that you wil experience healh effects The healh problems 
hat may resiJt from chemicals hat can build up in ftsh range from smal changes hat are hard to delect Io birth 
defects and cancer. The most sensilrve of hese possible healh effects are small changes to infant measurements, 
such as low birh weights (caused by PCBs). and smal changes in the normal physical or mental development of 
intentsand chicken (caused by PCBs. chlordane, and methyl mercury). Therefore, the meal advice contained in the 
fallowing tables is primarily aimed at proteeftng mohers and heir children. If you follow tie guidance eff he fish advi- 
aories. you vriH keep exposure to these chemicals low ter boh you and your chidren.
Cbanito9 »::d Cwok-ng
Many chemicals are found at higher levels to he fiat of he fish. You can reduce he amount of hese chemicals and 
yoir eoeposure by property timmtog, skinning and cooking your catch. Cooking does not deofroy chemicals in 
fish, but heat firom cooking melts some of he tel in fish and alows some of he contaminated fat to drip away. Do 
not use he drippings to prepare broh, sauce, chowder or sexp. These cleaning precautions will not reduce he 
amount of mercury in fish. Merary is foxnd hroughout a fish s muscle bssue (the part you eat) rather han in he 
tet and akin. Therefore, he only way to reduce mercury intake is Io reduce lhe amount of contaminated fish you 
eat
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MtothyJ Mercury
Mercury is found in the enviranmenl because of natoral and human acfviliea. When moving through tie environ
ment, mercury goes tirough a series of complex changes. Through tiese changes in lake and river sediments, an 
ooRnic form of merc«y, methyl mercury, is created. Met^ mercury is very persistent in the environment Methyl 
mercury is transferred up lhe food chain to predator species, and can accumulate in people that eat tieae predator 
ish.
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Me*M mercury is egrtemely tcodc to humans and causes many adverse healti effects. Heatti effects assoctated 
with ealng meitiyf mercury-contaminated fish inctode impaired central nervous system fondicn, kidn^ damage and 
failure, and gasfroHnteslinal damage veth higher methyl mercury exposure, and development delays in children with 
lower exposcie. A recent report by lhe Nabcnal Academy of Sciences concluded tiat tie popdafion at highest risk 
for adverse healti effects is tie children of women who eat large amounts of fsh and seafood during pregnancy. 
This is due to tie greater sensitivity of the developing nervous system of infants.

LargwnouVi Ban (tf szss)

L«S«moulh

In order to protect the most sensitive populations, pregnant or nursing women, women of chlMieefing age. 
•nd children lees than 15 years of age ere advised to eat no more then one meal per week of predator fteh. 
This advisory is based on recent studies of famitea in several countries that eat many meals of fsh having various 
amounts of melhyl mercury, along witi the most recent mercury data from predator fish at sample points throughout 
the state. Predator fish ndude al spedes of blade bass (largemoulh. smaltoiouth, and spotted), striped bass, white 
bass, hybrid striped bass, walleye, sauger. saugeye. fatiead catfish, muskelunge. and northern pike. Since women 
beyond childbeering age and males over 15 years of age we at less risk for the effects of melhyl mercury, 
these groups may continue to enjoy as many meals of predator fish as tiey please, except as noted below.

liaauii ■< a n»«vu ai v..o a
if One meal is assumed to be onohalf pound of fish (weight before oooldng) for a 15&pound person The meat 

advice is equaly protective for larger pe^e idio eat larger meats and smaler people who eat smaiter meals, 
qp Folow cootong and cteaning directions given above to prepare frsh.

Mis«l Advirxi for f-JrtJng Sport Fl«h frem UJincl* Wnierfi 
M Measure fish tom tie fip of the nose to lie bp of the lai. 

Ona mast a weak (52 msato psr yaatj. one msal a month (12 meals par ysar) and one meal every two 
months (six meals par year) is advice for how long to wait before eating your nad meal of sport fish. 

¥ Do not eat means no one should eat those fish because of very high contamination. (Note feat the amount of 
contaminalon in a fish listed on the One meal a month group is four limes higher than the amount of contami- 

, , nation in a fish listed in lhe One meal a week group.)

1 mMtAnonti

1 m«,i*nonth

_______ ____________
isaay
1 meaMnonh

■ was- 
Lagemouth Bass 
laga ran 14

Dm to fevels of monury gnotor than what has baan foimd in most /uadator fish in IIHnott, tha 
MIowhig bodias ofwatariaquira moia rastiicliM consumption advica.______________________
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Migration of Contaminated Groundwater Under Control

1.

X If yes - check here and continue with #2 below.

If no - re-evaluate existing data, or

if data are not available skip to #6 and enter“IN” (more information needed) status code.

BACKGROUND
Definition of Environmental Indicators for the RCRA Corrective Action

Definition of “Migration of Contaminated Groundwater Under Control” El

Relationship of El to Final Remedies

Duration/Applicability of El Determinations

RCRA Corrective Action
Environmental Indicator (El) RCRIS code (CA750)

El Determinations status codes should remain in RCRIS national database ONLY as long as they remain true (i.e., 
RCRIS status codes must be changed when the regulatory authorities become aware of contrary information).

A positive “Migration of Contaminated Groundwater Under Control” El determination (“YE” status code) indicates 
that the migration of “contaminated” groundwater has stabilized, and that monitoring will be conducted to confirm 
that contaminated groundwater remains within the original “area of contaminated groundwater” (for all groundwater 
“contamination” subject to RCRA corrective action at or from the identified facility (i.e., site-wide)).

While Final remedies remain the long-term objective of the RCRA Corrective Action program the El are near-term 
objectives which are currently being used as Program measures for the Government Performance and Results Act of 
1993, GPRA). The “Migration of Contaminated Groundwater Under Control” El pertains ONLY to the physical 
migration (i.e., further spread) of contaminated ground water and contaminants within groundwater (e.g., non
aqueous phase liquids or NAPLs). Achieving this El does not substitute for achieving other stabilization or final 
remedy requirements and expectations associated with sources of contamination and the need to restore, wherever 
practicable, contaminated groundwater to be suitable for its designated current and future uses.

Environmental Indicators (El) are measures being used by the RCRA Corrective Action program to go beyond 
programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the quality of the 
environment. The two El developed to-date indicate the quality of the environment in relation to current human 
exposures to contamination and the migration of contaminated groundwater. An El for non-human (ecological) 
receptors is intended to be developed in the future.

Documentation of Environmental Indicator Determination
Interim Final 2/5/99

Facility Name:
Facility Address:
Facility EPA ID #:

Has all available relevant/significant information on known and reasonably suspected releases to the 
groundwater media, subject to RCRA Corrective Action (e.g., from Solid Waste Management Units 
(SWMU), Regulated Units (RU), and Areas of Concern (AOC)), been considered in this El determination?

Solutia Inc.__________________________
500 Monsanto Ave., Sauget, IL 62206-1198 
ILD 000 802 702



2.

If unknown - skip to #8 and enter “IN” status code.

Rationale and Reference(s):

1 ii,

The following information is presented in the Description of Current Conditions (August 1, 2000), CA750 
Migration of Contaminated Groundwater Under Control, W.G. Krummrich Plant, Sauget, IL (December
2002), and a September 30,2003, letter from Solutia to ERA:

If yes - continue after identifying key contaminants, citing appropriate “levels,” and 
referencing supporting documentation.

A large groundwater contaminant plume containing VOCs and SVOCs is present beneath the entire facility 
and extends beyond the western facility boundary to the Mississippi River, a distance of approximately 
2800-feet. The size of the facility plume was determined to be approximately 3,900-feet wide and 6,900- 
feet long. It is controlled at its westernmost extent, before it can wholly discharge to the Mississippi River, 
by a slurry barrier wall and three-well extraction system (groundwater barrier/control system). Collected 
groundwater is routed to the American Bottoms Regional Treatment Facility. Maximum contaminant 
concentrations detected in the plume at and from the facility and corresponding Illinois EPA TACO 
groundwater remediation objectives are:

If no - skip to #8 and enter “YE” status code, after citing appropriate “levels,” and 
referencing supporting documentation to demonstrate that groundwater is not 
“contaminated.”

‘Contamination” and “contaminated” describes media containing contaminants (in any form, NAPL 
and/or dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess of appropriate “levels” 
(appropriate for the protection of the groundwater resource and its beneficial uses).

Is groundwater known or reasonably suspected to be “contaminated”' above appropriately protective 
“levels” (i.e., applicable promulgated standards, as well as other appropriate standards, guidelines, 
guidance, or criteria) from releases subject to RCRA Corrective Action, anywhere at, or from, the facility?

X

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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Volatile Organics

22,000 700Acetone

1,600,000Benzene 5

350,000Chlorobenzene 100

1,2-DCA 14,000 5

1,2-DCE 420 70

29,000 700Ethylbenzene

Methylene chloride 680 5

3,100 5604-methyl-2-pentanone

1,1,1-TCA 560 200

71,000 100Toluene

Xylenes 150,000 10,000

Vinyl chloride 350 2

Semi-volatile Organics

Aniline 62,000 23

4-chloroaniline 25,000 28

2-chlorophenol 540,000 35

Dichlorobenzenes 23,000,000 75

2,4-dichlorophenol 340,000 21

280,000Methylphenols 350

2-nitroaniline 1,100 6.3

Nitrobenzene 14,000 3.5

86,000Naphthalene 140

Pentachlorophenol 18,000 1

Phenol 1,100,000 100

1,2,4-trichlorobenzene 1,400 70

2,4,6-trichlorophenol 2,700 10

Illinois EPA TACO Groundwater
Remediation Objective (ppb)

Groundwater
Contaminant

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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Maximum Concentration 
(ppb)



3.

X

If unknown - skip to #8 and enter “IN” status code.

Rationale and Reference(s):

4. Does “contaminated” groundwater discharge into surface water bodies?

X If yes - continue after identifying potentially affected surface water bodies.

If no - skip to #7 (and enter a “YE” status code in #8, if #7 = yes) after providing an

Has the migration of contaminated groundwater stabilized (such that contaminated groundwater is 
expected to remain within “existing area of contaminated groundwater”^ as defined by the monitoring 
locations designated at the time of this determination)?

If yes - continue, after presenting or referencing the physical evidence (e.g., groundwater 
sampling/measurement/migration barrier data) and rationale why contaminated 
ground water is expected to remain within the (horizontal or vertical) dimensions of the 
“existing area of groundwater contamination”^).

If no (contaminated groundwater is observed or expected to migrate beyond the 
designated locations defining the “existing area of groundwater contamination”^) - skip to 
#8 and enter “NO” status code, after providing an explanation.

2 “existing area of contaminated groundwater” is an area (with horizontal and vertical dimensions) that has 
been verifiably demonstrated to contain all relevant groundwater contamination for this determination, and is defined 
by designated (monitoring) locations proximate to the outer perimeter of “contamination” that can and will be 
sampled/tested in the future to physically verify that all “contaminated” groundwater remains within this area, and 
that the further migration of “contaminated” groundwater is not occurring. Reasonable allowances in the proximity 
of the monitoring locations are permissible to incorporate formal remedy decisions (i.e., including public 
participation) allowing a limited area for natural attenuation.

The facility contaminant plume commingles with other contaminant plumes originating from surrounding 
industries and historical disposal areas (CERCLA Sauget Area Sites 1 and 2). Therefore, it is difficult to 
map the exact extent of the subject facility plume. However, area monitoring wells and a geoprobe study 
were used to generate VOC and SVOC plume boundary maps (Letter from Solutia to EP A, September 30,
2003). Contaminated groundwater is expected to remain within this defined existing area of contamination 
because groundwater flow and discharge patterns are controlled by the Mississippi River and Solutia has 
installed a groundwater barrier/control system to capture the core of the plume before it discharges to the 
river.

The contaminant plume is present in the shallow (20-feet thick), middle (30-feet thick), and deep (40-feet 
thick) hydrogeologic units (sand and gravel). The plume migrates westward to the Mississippi River where 
it is effectively captured by a groundwater barrier/control system. The groundwater barrier/control system 
currently captures most contaminants in all three units before they discharge to the Mississippi River and 
maintains hydraulic control of the core of the plume (CA 750 Groundwater Migration Control Addendum, 
W.G. Krummrich Plant, Sauget, Illinois. April 19,2004. Solutia Inc.) The deep hydrogeologic unit is 
underlain by bedrock which restricts any downward migration.

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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If unkno wn - skip to #8 and enter “IN” status code.

Rationale and Reference(s):

5.

X

If unknown - enter “IN” status code in #8.

explanation and/or referencing documentation supporting that groundwater 
“contamination” does not enter surface water bodies.

However, in its September 30,2003, letter to EP A, Solutia predicts that a portion of the plume (the 
northern, less-contaminated area) still discharges up to 2100-feet north of the groundwater barrier/control 
system. No monitoring wells are installed at the river to confirm this prediction due to access restrictions. 
This northern portion of the plume likely commingles with source areas being addressed in the CERCLA 
Sauget Area 2 Sites (e.g.. Site P).

With the construction of the groundwater barrier/control system, the core of the contaminant plume that 
previously discharged to the Mississippi River and impacted surface water and sediment has been 
effectively cut-off. Solutia demonstrated hydraulic control of the plume in its CA 750 Groundwater 
Migration Control Addendum, W.G. Krummrich Plant, Sauget, Illinois (April 19,2004).

Is the discharge of “contaminated” groundwater into surface water likely to be “insignificant” (i.e., the 
maximum concentration’ of each contaminant discharging into surface water is less than 10 times their 
appropriate groundwater “level,” and there are no other conditions (e.g., the nature, and number, of 
discharging contaminants, or environmental setting), which significantly increase the potential for 
unacceptable impacts to surface water, sediments, or eco-systems at these concentrations)?

If no - (the discharge of “contaminated” groundwater into surface water is potentially 
significant) - continue after documenting: 1) the maximum known or reasonably 
suspected concentration’ of each contaminant discharged above its groundwater “level,” 
the value of the appropriate “level(s),” and if there is evidence that the concentrations are 
increasing; and 2) for any contaminants discharging into surface water in concentrations’ 
greater than 100 times their appropriate groundwater “levels,” the estimated total amount 
(mass in kg/yr) of each of these contaminants that are being discharged (loaded) into the 
surface water body (at the time of the determination), and identify if there is evidence that 
the amount of discharging contaminants is increasing.

If yes - skip to #7 (and enter “YE” status code in #8 if #7 = yes), after documenting: 1) 
the maximum known or reasonably suspected concentration’ of key contaminants 
discharged above their groundwater “level,” the value of the appropriate “level(s),” and if 
there is evidence that the concentrations are increasing; and 2) provide a statement of 
professional judgement/explanation (or reference documentation) supporting that the 
discharge of ground water contaminants into the surface water is not anticipated to have 
unacceptable impacts to the receiving surface water, sediments, or eco-system.

As measured in groundwater prior to entry to the groundwater-surface water/sediment interaction (e.g., 
hyporheic) zone.

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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Rationale and Reference(s):

6.

X

Can the discharge of “contaminated” groundwater into surface water be shown to be “currently 
acceptable” (i.e., not cause impacts to surface water, sediments or eco-systems that should not be allowed 
to continue until a final remedy decision can be made and implemented'*)?

An interpretation of the VOC and SVOC plume boundary maps (Solutia letter to EP A, September 30, 2003) 
shows that VOCs north of the assumed capture zone of the groundwater barrier/control system are less than 
10 ppm (VOCs captured in the core of the plume are typically 100 to 1000 ppm). SVOCs north of the 
assumed capture zone of the groundwater barrier/control system are typically in the hundred-ppb range 
(SVOCs captured in the core of the plume are typically in the 300 to 1100 ppm range). These 
concentrations, although much lower than those captured by the groundwater barrier/control system, 
generally exceed 10 times their appropriate ground water “level” (Illinois EPA TACO groundwater 
remediation objective).

5 The understanding of the impacts of contaminated groundwater discharges into surface water bodies is a 
rapidly developing field and reviewers are encouraged to look to the latest guidance for the appropriate methods and 
scale of demonstration to be reasonably certain that discharges are not causing currently unacceptable impacts to the 
surface waters, sediments or eco-systems.

If no - (the discharge of “contaminated” groundwater can not be shown to be “currently 
acceptable”) - skip to #8 and enter “NO” status code, after documenting the currently 
unacceptable impacts to the surface water body, sediments, and/or eco-systems.

If yes - continue after either: 1) identifying the Final Remedy decision incorporating these 
conditions, or other site-specific criteria (developed for the protection of the site’s surface 
water, sediments, and eco-systems), and referencing supporting documentation 
demonstrating that these criteria are not exceeded by the discharging groundwater; OR 
2) providing or referencing an interim-assessment,’ appropriate to the potential for 
impact, that shows the discharge of groundwater contaminants into the surface water is (in 
the opinion of a trained specialists, including ecologist) adequately protective of receiving 
surface water, sediments, and eco-systems, until such time when a full assessment and 
final remedy decision can be made. Factors which should be considered in the interim
assessment (where appropriate to help identify the impact associated with discharging 
groundwater) include: surface water body size, flow, use/classification/habitats and 
contaminant loading limits, other sources of surface water/sediment contamination, 
surface water and sediment sample results and comparisons to available and appropriate 
surface water and sediment “levels,” as well as any other factors, such as effects on 
ecological receptors (e.g., via bio-assays/benthic surveys or site-specific ecological Risk 
Assessments), that the overseeing regulatory agency would deem appropriate for making 
the El determination.

* Note, because areas of inflowing groundwater can be critical habitats (e.g., nurseries or thermal refugia) 
for many species, appropriate specialist (e.g., ecologist) should be included in management decisions that could 
eliminate these areas by significantly altering or reversing groundwater flow pathways near surface water bodies.

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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If unknown - skip to 8 and enter “IN” status code.

Rationale and Reference(s):

7.

X

If no - enter “NO” status code in #8.

If unknown - enter “IN” status code in #8.

Rationale and Reference(s):

Numerous monitoring programs are in place to verify that contaminated groundwater remains within its 
existing dimensions. For the groundwater barrier/control system that captures the majority of contaminants 
at the river, piezometer, monitoring well, and river level measurements are made to ensure that hydraulic 
control is maintained (i.e., groundwater flow is inward across the slurry wall). Four monitoring well nests 
between the slurry wall and the river will also be sampled to determine the amount of contaminant mass

Will groundwater monitoring/measurement data (and surface water/sediment/ecological data, as necessary) 
be collected in the future to verify that contaminated groundwater has remained within the horizontal (or 
vertical, as necessary) dimensions of the “existing area of contaminated groundwater?”

If yes - continue after providing or citing documentation for planned activities or future 
sampling/measurement events. Specifically identify the well/measurement locations 
which will be tested in the future to verify the expectation (identified in #3) that 
groundwater contamination will not be migrating horizontally (or vertically, as necessary) 
beyond the “existing area of groundwater contamination.”

Sampling events for Mississippi River water and sediment were conducted in November 2000 and 
November 2002. River levels at the time of each sampling event were relatively low (approx. 382 to 383- 
feet) and the groundwater barrier/control system was not installed. These conditions are representative of a 
worse-case scenario when groundwater discharge impacts to the river would be expected to be more 
significant. The sample area in November 2000 was 500-feet north of the current groundwater 
barrier/control system. Three locations were sampled along a transect 50, 150, and 300-feet from the 
riverbank. The sample area in November 2002 was 1200 to 1900-feet north of the current groundwater 
barrier/control system. Two or three locations were sampled along three transects that were 50 and 150- 
feet, or 50,150, and 300-feet from the riverbank. No VOCs, SVOCs, pesticides, and herbicides were 
detected at any of the sample locations during these worse-case sampling events. This is contrary to areas 
sampled further downstream in the vicinity of the groundwater barrier/control system where significant 
concentrations of VOCs, SVOCs, pesticides, and herbicides were detected in surface water and sediment. 
This area is now protected by the groundwater barrier/control system. The absence of detectable 
contaminant concentrations in Mississippi River water and sediment north of the groundwater 
barrier/control system demonstrates that the discharge of potentially contaminated groundwater not captured 
by the groundwater barrier/control system is currently acceptable.

The following information is presented in the Groundwater Migration Control System, Sauget Area 2 
Supetfund Site, Remedial Design/Remedial Action Workplan (URS, July 3,2003) and DNAPL 
Characterization and Site Corrective Measures Study Workplan, Solatia Inc., W.G. Krummrich Plant, 
Sauget, Illinois (Groundwater Services, Inc., February 18,2004).

The following information is presented in an EPA letter to Solutia dated February 9, 2001, and the Human 
Health Risk Assessment, Sauget Area 2, Sauget, Illinois, Volumes I and II (August 31, 2003).

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) • 
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discharging to the river. In addition, upon completion of the slurry wall this year, Solutia is required to 
monitor river water and sediment to determine impacts to the river.

The possibility for DNAPL exists at the facility. Solutia has implemented a workplan to characterize 
DNAPL and conduct a corrective measures study. The work includes measurement of DNAPL in 
monitoring wells, a geophysical survey to define the bedrock valley, and additional borings/wells installed 
at preferential DNAPL migration areas down to the bedrock. The investigations will be completed in the 
summer of 2004. At that time, the data will be evaluated to determine if DNAPL is present and if it is 
stabilized within the existing area of groundwater contamination.

The facility contaminant plume commingles with other contaminant plumes originating from surrounding 
industries and historical disposal areas (CERCLA Sauget Area Sites 1 and 2). Therefore, it is difficult to 
map and monitor the exact extent of the subject plume. Area monitoring wells and a geoprobe study were 
used to generate VOC and SVOC plume boundary maps (Letter from Solutia to EP A, September 30,2003). 
Numerous wells exist on the facility property and additional wells have been installed at the facility plume 
perimeter and within the off-site portion of the facility plume as part of the CERCLA investigations. 
Specific monitoring wells screened in all three hydraulic units at the perimeter of the facility boundary and 
apparent perimeter (north and south) of the facility plume will be chosen to monitor the contaminant plume. 
Because of the likelihood of commingling with other plumes, the purpose of this program will be to ensure 
that contamination at the defined edges of the facility contaminant plume remain within a certain range. 
The groundwater barrier/control system, along with hydraulic and chemical monitoring of groundwater and 
surface water/sediment will be used to effectively monitor the western extent of the plume.

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 
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8.

X

NO - Unacceptable migration of contaminated groundwater is observed or expected.

IN - More information is needed to make a determination.

Completed by Date May 26, 2004

Supervisor

Locations where References may be found:

RCRA 7'*' Floor File room - Administrative Record for RCRA 3008(h) Consent Order.

Contact telephone and e-mail numbers

Check the appropriate RCRIS status codes for the Migration of Contaminated Groundwater Under Control 
El (event code CA750), and obtain Supervisor (or appropriate Manager) signature and date on the El 
determination below (attach appropriate supporting documentation as well as a map of the facility).

YE - Yes, “Migration of Contaminated Groundwater Under Control” has been 
verified. Based on a review of the information contained in this El 
determination, it has been determined that the “Migration of Contaminated 
Groundwater” is “Under Control” at the Solutia Inc. facility, EPA ID Number 
ILD (XX) 802 702, located at Sauget, Illinois. Specifically, this determination 
indicates that the migration of “contaminated” ground water is under control, and 
that monitoring will be conducted to confirm that contaminated groundwater 
remains within the “existing area of contaminated ground water” This 
determination will be re-evaluated when the Agency becomes aware of 
significant changes at the facility.

(name)
(phone #) 
(e-mail)

Kenneth S. Bardo_____
(312) 886-7566 
bardo.kenneth@epa.gov

Migration of Contaminated Groundwater Under Control 
Environmental Indicator (El) RCRIS code (CA750) 

Page 9

(signature)
(print)

* ■ ■ ‘V

(title)______ Section Chief
(EPA Region or State) Region 5

(signature)
(print)_____ Kenneth S. Bardo_____
(title)Environmental Scientist

Date 




